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Special Process: Heat Treat System Assessment

Facility Name: State Heat Treating Company

Address: 520 32nd ST SE, Grand Rapids, MI. 49548

Phone Number: 616.243.0178

Fax Number: 616.243.6337

Date of Assessment: 10.09.2024 Date of Previous Assessment: 10.09.2023
Internal (Captive) Heat Treater (Y/N): N Commercial Heat Treater Y
(Y/N):

Type(s) of Thermal Processing at this Facility:

|Process Table A

Process Table D

Carburizing YES Induction Heat Treating NO
Carbonitriding YES Process Table E

Carbon Restoration NO Annealing YES
Neutral Hardening (Quench and Temper) YES Normalizing YES
Austempering / Martempering NO Stress-Relieving YES
Tempering YES Process Table F

Precipitation Hardening / Aging AGING |Low Pressure Processing NO

ONLY  |(Carburizing / Carbonitriding / Neutral Hardening)
|Process Table B Process Table G
Nitriding (Gas) NO Sinter Hardening |NO
Ferritic-Nitrocarburizing (Gas or Salt) NO Process Table H
|Process Table C lon Nitriding |NO
Aluminum Heat Treatment YES Process Table |
Hot Stamping |NO

Current Quality Certification(s): ISO-9001:2015

Date of Re-assessment (if necessary): 01-22-2025

|Personnel Contacted:

Name: Title: Phone: Email:

NATE LEASK PLANT MANAGER 616.719.9473 nleask@garichards.com
JESSE MASSENGILL PRESIDENT/OWNER 616.248.2800 jmassengill@garichards.com
Auditors/Assessors:

Name: Company: Phone: Email:

ARI DITTA STATE HEAT TREATING 616.514.9204 aditta@garichards.com

Number of "Not Satisfactory"” Findings: 0

Number of "Needs Immediate Action" Findings: 0

Number of "Fail" Findings in the Job Audit(s): 0
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Section 1 - Management Responsibility and Quality Planning

Please describe Objective Evidence for each Requirement

1.1 | Is there a dedicated and qualified heat treat person on-site?
To ensure readily available expertise the following requirements shall be met.
Assessment
Requirements Objective Evidence N/A| Satisfactory |Not Satisfactory Need:::r:?:dlate
There shall be a dedicated and qualified full-time heat treat person on site. JD-009 (Quality Techn|C|'an) require education and five X
years of heat treat experience.
The position shall be reflected in the organization chart. WI-5-001-A Organization Chart X
A job description shall exist identifying the qualifications for the positions including appropriate |JD-009 (Quality Technician) require education and five X
metallurgical and heat treat knowledge for the individuals. years of heat treat experience.
CVIUTTICE STTAm DT avainaure TCYArun Ty Tme YquanmeatiorTs Wit a TTTTTTTUTTT UT O yedTrS TXPETTETICE . .. . . .
in heat treat operations or as a combination of a minimum of 5 years of formal metallurgical JD-009 (Quality Techn|C|'an) require education and five X
i tinn and bt fraat . years of heat treat experience.
Comments:
1.2 Does the heat treater perform advanced quality planning?
e UIgalIILallUll STIAIT TTCUTPOUTratc a dutuimcTinicu auvaricT qualuy prarim Iy PrUtToS. A STTUutiarcu Oyblclll TUT SULTIT PTULTSS WILIT TNTT AT TITTTICTTIS TS TCUUTTTITICTIUTU, SalTTpics art avanavute T U ATAT AT Tmiaruar ut
thar acuii 1 {3 ti | ot ti inductrs ot d . Simil narte can ha araunad inta nart familiac far thic affart ac dafi d hy th, i 4
Assessment
Requirements Objective Evidence N/A| Satisfactory |Not Satisfactory Need:::r:?:dlate
See WI-7-001 Product Process and Realization.
There shall be documented advance quality planning procedure available. X
APQP required fields are utilized in the ERP software.
Feasibility studies shall be performed and internally approved for each part or group of similar [Every part receives its own process with all changes and X
parts. modifications recorded in the Part Master File.
There shall be a documented system for process changes with approval by the customer. E;\/Aeéxgivg Eigt:zlrs;gi\.,ved and processed per a family X

Comments:

1.3

Are heat treat FMEAs up to date and reflecting current processing?

T amuTe VIOUe armu CITETTS ATTarySTS (T WIEA) TOT ProT
SAE 1172Q AIAC 2 \/DA ENMEA H dh L

T T VA TS TTTaruatoTy TOT UTe PreveTTioTT UT PTOUUCTTPTUTESS TanuTe TTTOUUES ar Tt 1T iar Prouttt COTTCETTTS. CAANTTPTES UT apPTUpTIate TITETTUUS arfg Starnuaras meroue

Assessment
Requirements Objective Evidence N/A| Satisfactory |Not Satisfactory Need:::r:?:dlate
e e e o T PO YT [FERS are done for famies of part and processes. :
FMEAs shall address all process steps from part receipt to part shipment and all the key heat |FMEAs are done for families of parts and processes and
treat process parameters as defined by the organization. mimic the BOM. X
All special characteristics, as defined by the organization and its customers, shall be Each plan is reviewed yearly with all changes recorded M
identified, defined, and addressed in the FMEA. on the FMEA located in their respective parts families.
A cross-functional team shall be used in the development of the FMEA and shall be consistent Each plan i ) d v with all ch ded
with all associated documentation such as Control Plans, work instructions and shop ach plan Is reviewe _year_y with & .C anges recc.n.' e X
on the FMEA located in their respective parts families.
travelers.
Comments:
1.4 Are heat treat process control plans up to date and reflecting current processing?
MNCTCTTTTICT autummuotuve miaust y CUTTTror™ianrt UUIUCIII TS, TTITOUNmrorriant Illdy DT SpTuUmt ToUr©acit part ur part rait Illy UrmtLalimr vt Pprottos SPTUITU armua WiTlileTT TOT ©atlT Ppruttoss. i ar Iy LAastT TUUTSUTITOTS TCTUUTTTU CUTTTTOUTS
and ti far aach ctan ac wall ac iodic racuai to ta acciir, ic in tral
Assessment
Requirements Objective Evidence N/A| Satisfactory |Not Satisfactory Need:::r:?:dlate
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The organization shall incorporate the use of a documented Control Plan reflecting the current|Control Plans are done for families of parts and

process. processes.
Control Plans shall address all process steps from part receipt to part shipment and identify all|Control Plan are done for families of parts and

. " . . o X
equipment used and all key heat treat process parameters as defined by the organization. processes and mimic the BOM.
A cross-functional team shall be used in the development of the Control Plan and shall be Each plan is reviewed yearly with all changes recorded
consistent with all associated documentation such as FMEAs, work instructions and shop on the Control Plan located in their respective parts X
travelers. families.

Each plan is reviewed yearly with all changes recorded
on the Control Plan located in their respective parts X
families.

All special characteristics as defined by the organization or its customers shall be identified,
defined, and addressed in the applicable control plan.

i i i istics shall be ) )
Sample sizes and frequencies for evaluation of process and product characteristics Internal standard work instructions define the sample

addressed and shall be consistent with the minimum requirements listed in the applicable . . . X
sizes and frequencies per the applicable process tables.
Process Table.
Comments:
1.5 | Are all heat treat related and referenced specifications current and available?
A document control system is pertinent for the handling and internal distribution of received customer specifications and to keep up to date with national or global standards related or close to heat treat processes.
Assessment
. o . . . Needs Immediate
Requirements Objective Evidence N/A | Satisfactory |Not Satisfactory Action
The organization shall have a procedure and process to ensure the timely review, distribution [All specifications used for any given process will be
and implementation of all customer and industry engineering standards/specifications and indicated on the control plan and will be updated along X
changes based on customer-required schedule. with the review of the plan at its yearly review.
All customer specifications will be reviewed at receipt
The organization shall have all related heat treat and customer referenced standards and and will not be controlled. Print revisions, if provided, will
specifications available for use, like but not limited to SAE, AIAG, ASTM, ISO, EN, JIS, be recorded on our internal process and verified at order X
General Motors, Ford, and FCA. entry. All specifications are purchased as needed and
electronically filed in a rational hierarchical manner.
The procedure shall include a 2-week distribution limit for cascading newly received and Should any changes be needed, the ERP will be X
reviewed documents. updated to reflect any requested changes.
Comments:
1.6 | Is there a documented system to create process specifications for all active processes?
AUUTUNTTCTIeT chlclll TOT blcdlllly PTULTSS SPTULMTAtliuns 15 Ilcbcbbdly TOT Upcldlllly T TIeat rTat pruttos Wit e UToITTU, TCUUTSITU PTULTO S Pararimcitrs U T atlTiure ial pruouutt SPTUITTLatiuns . T AArTpries Ut
1. inclad 1, tuurac weola timac laad ratac {3 h raac flow i halt d auanch itati d +
Assessment
. o . . . Needs Immediate
Requirements Objective Evidence N/A | Satisfactory |Not Satisfactory Action
Authorization shall be defined to a responsible person (see 1.1) for establishing process Quality Technician is responsible for establishing X
specification for the heat treatment of the products with the available equipment. process specification.
The heat treater shall have written process specifications for all active processes and identify All written pro_cess Specs ar'1d_ BOM is listed in E.RP
. . Master Parts File; and all revisions are recorded in the X
all steps of the process including relevant process parameters. .
change history.
Parameters shall have operating tolerances as defined by the organization in order to Process Variables are reviewed annually and listed on M
maintain process control. the control panel next to each furnace.
Process specifications shall be available in the form of work instructions, job card, computer- | Several levels of standard work instructions exist in the X
based recipes, or other similar documents. QMS to define the process specifications.
All process specification changes shall be reviewed to the extent necessary to ensure All written pro_cess Specs apd_ BOM is listed in E.RP
X ) i . Master Parts File; and all revisions are recorded in the X
continued conformity with customer requirements for process changes. change history.
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All written process specs and BOM is listed in ERP
Master Parts File; and all revisions are recorded in the X
change history.

All process specification changes shall be documented to include the date the process
specification change was implemented and the person(s) approving the change.

Comments:
Has the heat treat process been validated initially and after process equipment has been relocated, or had a major rebuild or modification?
TUUTmonsiratc TavirTieat rcat prottio s 15 Lapauic Ut ylclulllu alLTPauic prouuct, Ui UIydIIILdlIUII STIAIT JCTTUTTIT PTULTO S vanuatiurnm as part ur e miar vanuatiorm Ur ©atlT prutto s, drleT TCTutatiunm Ut dlly PTuUttoS
y=TRH t ar haat traat | ti h and aftar a maiar rahuild af anv acuii t Cach lina mav includa o hi 1 f acuii t that ic int tad in th £ f o2 haat traat o
Assessment
: e . . . Needs Immediate
Requirements Objective Evidence N/A| Satisfactory |Not Satisfactory Action
The organization shall define what constitutes a major rebuild or modification that may impact Moqmcatlons or rebu_||_d§ that gffect atmosphere are
- subject to new capabilitiy studies to validate both the X
product characteristics. . o
process variables and also the process specifications.
Process validation shall be performed on full production load, or production run, with Lab results tell us if we are in control of each process M
production intended fixturing and load configuration. based on the specifcations required from each part.
An action plan shall exist if process control parameters or any of the product characteristics There is standard work that defines the handling of non-
fall outside of the control tolerance limits or the heat treater does not conform to the respective| conforming material. P-8-002 Control of Nonconforming X
Process Table. Product
[ The heat treater shall emonstrate that all parts I the heat reat process (neat treat batch or
roduction run) will meet customer specifications. - . .
P ) P We perform capability studies on each furnace line for
Samples for these tests shall be selected that best represent the entire production load each process_f_amlly tt_1at s assoma_ted W'Fh that line. We X
; also do capability studies at level 2 inpections. Operators
population. . I~ L
will also do capability studies if they run out of room on
. . . . . work orders.
| « An accentable auideline for test samole locations is to use thase loadina locations
Comments:
Does the heat treater collect and analyze data over time, and react to this data?
T IIG ar Iﬂlyblb OT PIUuubl TTTaracitTisStuTS \G g TCTISTTC STUTT Igll I[ arta plU\.' DOCO pal alrticicrs \G ‘d lGIIIPUI atar G} OVTT TS ©art )’IUIU viar mmorTmatorT TOT UTTTTT pl CVCTITOTIT CTTOTTS . T XarT I}JIGD MTICTOUT DUt arc 1ot mrieyd 1o
nradict s trand charte cpnran trande and it in . =H
Assessment
. e . . . Needs Immediate
Requirements Objective Evidence N/A| Satisfactory |Not Satisfactory Action '
The organization shall have a system to collect, analyze, and react to product or process data Ongoing data collection is done on significant M
over time. parameters for each process family.
Methods of analysis shall include ongoing trend or historical data analysis of product Certsdarethmalnt.lalngdvv\\;nh hardlness reks‘ults assv';(gl fas
characteristics or process parameters. case depth analysis. Ye are aiso ".V°r ing on or X
case depth analysis.
Certs are maintained with hardness results as well as
The organization shall determine which parameters are included in such analysis. case depth analysis. We are also working on SPC for X
case depth analysis.
Comments:
1.9 | Is the heat treat monitoring system reviewed by Qualified Personnel?
TIMIS TTVICW IS TTINCTIUTU U DT ad STCTUTTO TCVETTTTVITW T aUUTltUIT (U TTOST }JGI TOTTTTCT U_y e rcat agecart UPGIGLUID. TTNS TCVICW WOUTO DT PUI TOTTTTCT Uy qudllllG\J pUIQUIIIIGI as UcTinica PUI L{ucbllull T.Tr. rriecricatacart
itari ovctam incliidac hiit ic nat limitad ta 1, trura otrin charte Aty h otrin chart: itar data lanc 1 and anaratar lanc at
Assessment
. e . . . Needs Immediate
Requirements Objective Evidence N/A| Satisfactory |Not Satisfactory Action '
Qualified Personnel shall review the furnace monitoring systems at intervals not to exceed 24 | All equipment with electronic data collection is reviewed M
hours. daily via computer and furnace monitoring software.
The process of reviewing the furnace data shall be documented. This requirement also Process is documented daily via Furnace Trend Sign Off M
applies to computerized data. Log Sheet WI-7-003-CC.
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This second level review shall include detection and reaction to out of control conditions or
alarms. This reaction shall be documented.

Action is required on LPA results that are lower than
acceptable tolerances.

Comments:
1.10 | Are internal assessments being completed on an annual basis, at a minimum, using AIAG HTSA?
The internal assessment includes a completed job audit and process table for each applicable process.
Assessment
Requirements Objective Evidence N/A| Satisfactory [Not Satisfactory Needs Immediate

Action

The organization shall conduct internal assessments on an annual basis, at a minimum, using

The Heat Treat Process Assessment is

the current revision of the AIAG HTSA. reviewed and updated yearly per this CQI-9. X
Comments:
1.11 | Does the heat treater have a documented procedure for the rework/reprocessing of parts?

TREWUTR/TNEPTUTESSITTY UT TTedat Teateu CUMPUITETTTS CalT TTave a SIgTGar T MTTPaGCT UTT UTe PETTUTTTTANCE UT U1 CUMTPUTTETTL TREWUTRITTYITNEPTUTESSITTY T SUTTTE TAaSTS 1S dIT dCCEPTauTe Praclte., A TEWUTRTEPTUTESSITTY

dura ic oy tn idantifiuina th 1 /s $i Taoh ad for 1 /s aithar an o caca hv caca hacic ar nr din tha DDAD tha haat traatar chall maat tha fall
Assessment
Requirements Objective Evidence N/A| Satisfactory |Not Satisfactory NeedsALr::?nedlate
Any part processed that does not meet the customers
spec is placed on hold and reviewed by authorized
Any change or addition to the rework/reprocessing procedure shall require notification and people. A rework instruction is required for reprocessing.
approval in accordance with the AIAG PPAP process. Any rework/reprocessing not previously | All reworked parts are final inspected byplant manager X
approved and identified in the rework/reprocessing procedure is not allowed. or quality. All rework instructions and results are
documented on a new work order and recorded. See W
8-002 Controlling Nonconforming.
All re-work affecting results or changing based on
The OEM shall be notified by the Tier 1 supplier prior to rework/reprocessing product utilizing | revision levels is documented via WI-7-003-P Material
an unapproved process. If not Tier 1, the customer shall be notified. Deviation-Suspect Material Notification and also ERP X
change log.
The rework/reprocessing procedure shall be referenced in the heat treater's PPAP approved Process Flow |nd|cate§ that_parts not meeting results are
PFMEA and process control plan. placed on hold for disposition. Re-work steps for re- X
tempering are added to the Control Plan and PFMEA.
TTCTUUE UTE TOMMOWITTY. - .
« A description of product characteristics for which rework/reprocessing is allowed and those Al rewoLk mjtructlzns an(jj rzsuslts a\;\?l c;o(c)g;ngntetd cl,ln a
characteristics for which rework/reprocessing is not permissible. new work order and recoraed. _ee hd ontreling X
« A ronuirement that all rewarklranracecsing activihy have 2 new nracacs cantral shoat issiad Nonconforming.
Comments:
1.12 | Does the Quality Department review, address, and document customer and internal concerns?
Assessment
Requirements Objective Evidence N/A| Satisfactory |Not Satisfactory NeedsALr::?nedlate
The quality management system shall include a process for documenting, reviewing, and Allinternal and e.xternal problems a_re putin the
. . - Customer Complaint Log and dealt with through our X
addressing customer concerns and any other concerns internal to the organization. . .
internal review process.
A disciplined problem-solving approach shall be used. See WI-8-001-B Obse;\é?:;o)n'NC'OFl (or customer X
Comments:
1.13 Does the organization have a Continual Improvement Plan (CIP)?
COTTaruar IIII[JIUVUI TICTIC IS arr Ot IUUII IU CHOTTTT 1T Ulyﬂl MZatoTT 1O IIIIFIUVU plUb DoOCTO, OCIVICTS, UT pl UUUCIS. TTICST TTTUTTS Illdy SCTCN ITICTTTITCTIiar IIIIPI\JVCIIIGI TCOVTT T UT OTTanRT IIUUBI T IIIIPIUVUI TeTicair at OrTct A OTr
idantifiac cnacifi ntinyial | t itamo ihilitiac and acti tad latinn datac D $i e cporan rts nroviantiva int, -+ rooncumntian nica of dAi aty mavrha icad
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Assessment
Requirements Objective Evidence N/A| Satisfactory |Not Satisfactory Need:::r:?:dlate
The organization shall have continual improvement plan(s). Reviewed at annual management review meeting. X
. L . . A . Any major Continual Improvement project will be
The CIP shgll h?ve specific action items, identify responsibilities and target completion dates controlled by Work Instruction WI-8-004 Continual «
for each action item.
Improvement.
The organization shall show evidence of program execution. Shown through Continous Improvement Log WI-8-004 X
Comments:
1.14 | Does the organization have a documented procedure for the control of nonconforming material?
TS pPractivtt 1S T TCopPUT IDIUIIII.y Urturc marnuraciurcrs qualuy riar |agc| meTrmtuot UGI NZaturm armu e T ruutU PpTTSUTITICT. TTTC PTULTUUTT STTUUTU DTS T UTSUTNTUT TTe CUTTTPTCTE PJTULTSS Wit UTe TiartatT IB UT TTOTTCOUTITOoTTIiT Iy A"l
ol t neaducte h i i asith _dat, i and tha auth i 1 [ahli. ti to cu t thaca nradiicte 1in ta tha final d ici and dic iti, in_ou t ctatuc
Assessment
Requirements Objective Evidence N/A| Satisfactory |Not Satisfactory Need:::r:?:dlate
Quality manger and plant manager are
The documented procedure shall specify the responsibilities for handling segregation and authorized to release "ON HOLD" product and will M
disposition of suspect or non-conforming products. document this on the new rework work order or a
Material Deviation report.
The organization shall keep records showing evidence of process being followed. See WI-8-002 Controlling Nonconforming. X
Comments:
1.15 | Are there procedures or work instructions available to the heat treat personnel that define the heat treating process?
Assessment
Requirements Objective Evidence N/A| Satisfactory |Not Satisfactory Need:::r:?:dlate
There shall be procedures or work instructions available to all employees involved in heat All slements of our process flow hgve written procedures
treating and inspection of heat treated product and are part of all employees training. These are located X
) in Level 4 of the QMS.
TTTEST PIU.bCuulch O WOUTR Illal.ll..lbllulla Dllldll TCTOUT TTIETTOUS l.JI AUUTTSSITTY poteTTiar W|—7-003 Product|on outlmes the product procedures as
emergencies (such as power failure), equipment start-up, equipment shut-down, product . X
finm (Can 9 Q) meadiied i " e L b eac well as the manufacturing process map.
Comments:
1.16 | Is management providing employee training for heat treating?
Assessment
Requirements Objective Evidence N/A| Satisfactory |Not Satisfactory Need:::r:?:dlate
The organization shall provide employee training (including follow up and ongoing training) for | WI-6-001-F Employee Qualification - Level 5, and WI-6- X
all heat treating and inspection operations, including backup and temporary employees. 001-0O Operator Training Matrix - Level 5
Management shall define the qualification requirements for each function. WI-6-001-F Employee Qualification - Level 5 X
Testing is indivdual funciton based (forklift, Rockwell
Documented evidence of training and training effectiveness shall be maintained. hardness, Level 1 inspect test, Level 2 inspect test, X
etc...) and stored in each employee's HR training folder.
Operators shall be trained in material handling, containment action, and product segregation Trained with WI-7-003 Production and P-8-002 Control X
in the event of an equipment emergency including power failure. of Nonconforming Product
Comments:
| 1.17 | Are all key management and supervisory functions (in regards to Heat Treatment) performed by qualified personnel?
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T Cy Illalldyclllclll aru Supcr VIDUIy arcuuns, nr ICQGIUD wreat ucauiicti, arc uiiearn tu ©risutc butT provo s Olaulllly arnu prouuct qualuy. TS Lalm U aCLLUITIPISTICU 1T STveTar Unircrerit VdeD. DUITIC TAAITIPITS U LUTISTUTT
ara.arac ihilitvs tri th, i 1 lohart _ich d inti i ti, int, thar cimil cvctam d 1 tati
Assessment
. e . . . Needs Immediate
Requirements Objective Evidence N/A| Satisfactory |Not Satisfactory Action
TTTS OTYAarnmZatorT STTIair UTT TS arma UUTUTTICTIT KT TTIarragteITicTIt arnma SUpPTTVISUT TATTCTIOTTIS T g, N
_,U e bt et Y Y P v WI-6-001-Q Key Management Responsibility Matrix X
This documentation shall clearly identify both primary and secondary (backup) personnel. WI-6-001-Q Key Management Responsibility Matrix X
This information shall be readily available to appropriate personnel. WI-6-001-Q Key Management Responsibility Matrix X
Comments:
1.18 | Is there a preventive maintenance program? Is maintenance data being utilized to form a predictive maintenance program?
T TCVCTIUVE TTIamITTIarict 1S ©TSSTTTIUAr (U TTISUTT GLIUIPIIIGIII., TTIACTTTICS arma (OUTS arc RUFL LI GPFIUPIIGLG CUTTUTIUTIT TOT T |||a||u|a\.,lu||||y OT pluuublb aracsSmTca quamy arma bdpﬂblty TCVTIS. TTTT UISCIIIILGLIUII oSrrar \.'Ulllply
asith tha fall racui {3
Assessment
. —n . . . Needs Immediate
Requirements Objective Evidence N/A | Satisfactory |Not Satisfactory Action
The organization shall have a documented preventive maintenance program for all heat treat A full and complete preventive maintenance program X
process equipment. (MaintiMizer) is written and used.
The program shall be a closed-loop process that tracks maintenance efforts from request to All maintenance work orders maintained within program M
completion to assessment of effectiveness. (MaintiMizer).
Equipment operators shall have the opportunity to report problems, and the problems shall be | Operators may submit maintenance requests directly to N
handled in a closed-loop manner. maintenance to be managed in MaintiMizer.
TTTC CUTTTPAarT udia (C.J. GUWTTUITIC, Udaly TCJeULS, TITSTU TC=UImMoOuUyTIT CapauTtity, TSCUTTIT . .
STy &Y ey e FRA A See Maintenance Work Instructions MI-005.
Handled in Management Review
Comments:
1.19 | Has the Heat Treater developed a critical spare part list and are the parts available to minimize production disruptions?
TTTIC CrTacar DPGIG pdl oISt armia avanaore IIIVUIILUIy TS lypl\ldlly bUIIIpIIDUU OT IUIIH Tocaua uarrme bUIIIpUIIUIILD SUCIT Aas \UUL TTOTTITTIIeT I.U) DUTTTCTS, TartsS, TUNS, UTTIS arma OotTeT dIIUy Pdllb. I'\VaIIﬂUIIILy OT DPGIG pdl 135) Illcly T
intai don cit, r off cita (far | ) ac idantifiad hyv tha haat + 1,
Assessment
. o . . . Needs Immediate
Requirements Objective Evidence N/A| Satisfactory |Not Satisfactory

Action

The heat treater shall develop and maintain a critical spare parts list.

All critical parts are listed and purchased from approved
suppliers only. See WI-7-002-B Approved Vendor List.

’:::fl IIT.GI. aeaccr Sriaim Trisurc e Gvallaulllky urtritdr sparc parts to iz pruuutiion Cr|t|ca| Parts |n |nventory M|-003. X
Comments:
1.20 | Is material from different heat lots which may preclude achieving the specified metallurgical properties prevented from being processed together?
Batch to batch variation may have an adverse effect on metallurgical properties. This variation may require that batches be processed separately.
Assessment
Requirements Objective Evidence N/A| Satisfactory |Not Satisfactory Need:::r:?:dlate
All orders are run separately and lot controlled. Each
Purchase Order receives a new Work Order per part
number and lot segregation is enforced.

Where appropriate, the heat treater shall have a material product flow management system to . .
prevent the processing of mixed batches. APQP is performed to ensure proper rgmpes, Work X

Orders are created to ensure proper recipes and cycle

per part are used, and scheduling is performed to run

parts requiring similar atmosphere in efficient orders, but
not mixed.

Comments:
6 2020 Copyright AIAG




AIAG

cal-9

Special Process: Heat Treat System Assessment

Fourth Edition, June 2020

| Section 2 - Floor and Material Handling Responsibility

Please describe Objective Evidence for each Requirement

2.1 | Does the heat treat responsible organization ensure that customer data entered in the process tracking system matches the customer order?
It is critical that all customer requirements and lot identification be adequately transferred to internal heat treat documents. This also applies to captive heat treaters and their internal material flow.
Assessment
Requirements Objective Evidence N/A| Satisfactory |Not Satisfactory Need:::r:?:dlate
All incoming product is reviewed for accuracy at
The heat treater shall establish a documented product tracking system (e.g. shop travelers, receiving. Ag mforn;atéon ptrr?wdedtls ven‘ﬂgd with oijr
work orders, etc.) which supports the heat treatment with relevant product and process process and recorded on the customers: document. X
information.
: : See WI-7-001-C and WI-7-001-D. See SHP-003 (WO)
and SHP-013 (Receipt of CSP).
The heat treat organization shall establish a system to detect and resolve discrepancies on Any discrepancies are
received products and corresponding customer information. documented and customer is notified of discrepancy. X
Comments:
2.2 | Is product clearly identified and staged throughout the heat treat process?
Product identification, process status and location of products with their process status are important to prevent incorrect processing or mixing of lots.
Assessment
Requirements Objective Evidence N/A| Satisfactory |Not Satisfactory Need:::r:?:dlate
There shall be a procedure for part and container identification to avoid incorrect processing All work |_n the f_amhty is identified by a work order and all
or mixing of lots. product is audited for work orders, CSP, load tags, and X
basket markings via Weekly Plant Audit WI-7-003-V.
All product is staged in set areas waiting for processing.
During processing it is identified by load tags and with
the work order and the furnace log.
Non-heat treated, in-process, and finished product shall be properly segregated in clearly .
identified locations. All finished product is in a "done ready to ship" area with
all parts identified with the work order. See WI-7-003-A
Work order/data sheet guide lines.WI-7-003-B -
customer supplied product tags.
Comments:
2.3 | Is lot traceability and integrity maintained throughout all processes?
Assessment
Requirements Objective Evidence N/A| Satisfactory |Not Satisfactory Need:::r:?:dlate
Al lots have their own work order. All work orders are
kept separate during processing and remain so during
shipment back to the customer. See WI-7-003-B
Lot traceability shall be maintained throughout the entire process. CSP, WI-7-003-A. X
Customer PO=>Incoming Paperwork=>CSP=>Work
Order=>Shipper=>Invoice
Comments:
| 2.4 | Are procedures adequate to prevent movement of non-conforming product into the production system? |
7
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The control of suspect or non-conforming product is necessary to prevent inadvertent shipment or contamination of other lots.

Assessment
Requirements Objective Evidence N/A| Satisfactory |Not Satisfactory Need:::r:?:dlate
Product shall be logged in the Customer Complaint Log
via WI-8-003.
Procedures shall exist addressing proper disposition, product identification, and tracking of .
material flow in and out of the hold area. See Controlling of Non-conforming WI-8-002 and use
the Material Deviation Suspect form for the customer if
applicable with WI-7-003-P.
All product that does not meet the customers
specifications will be red tagged / and or rejected on the
A non-conforming hold area shall be clearly designated to maintain segregation of such work order and placed in the X
material. "hold area". All product in the hold area shall be logged
using WI-8-002-A - Hold Area Log. Hold area log is
audited weekly via WI-7-003-T Dock Audit.
Comments:
2.5 Is there a system to identify trap points in the entire heat treat process to reduce risk of mixed parts (inappropriate, non-heat treated, or improperly heat treated parts)?
T IGﬂL'lIGdLIIIu TUTrTIactsS arra UTeT plUbUbblllH GL‘UIPIIIGIII. \Illbluulll‘d DUTTTOTTIITIITIET TU UAaSRKT1S, bUlIVUlelD CITUTSS, TTC. [ COTTanT arcas tratriave a TSN OT lldppllls OT IIUI\JIIIU pdl 1S5, OUCIT leppllly OT Pdl o Ccarrrcaa o
A 1 A narte Ar Int mivi leant: inatian
Assessment
Requirements Objective Evidence N/A| Satisfactory |Not Satisfactory NeedsAer?:dlate
The preventative maintenance program
The heat treater shall have procedures to identify and monitor trap points for each generates a work order for a review of each lines X
process/equipment. operation for frequent furnace review to identify trap
points bi-annually.
Monitoring of potential trap points shall occur for every lot changeover. Monltooltl(?ag?t;anp dpc;)ilsTiSpII;(tahteo %%enri?ct)f')il;'n\évt? ;l;l;zit::;:-tlons X
Comments:
2.6 Are containers free of inappropriate material or free of heat treated parts mixed with non-heat treated parts?
TTTC pul FUDU OT 1T IWL{LIII CITICTIT IS TU TCUUCTT TUTC TISKNUT COUTTtartmrtatr IU TS TIIISTTICU TOT WITT TTOTTCOTITOTTTIT I‘d Fdl S OrIr IGPFIUPI atc raccTiar. CuUTrmanicrs USTU 10T e rar IDP\JI TOT pﬂl O U DT TICart rcatcu arc OrcTT OSTU 10T
tha cama tarial aftar lati of tha haat traat It ic pritinal that tha finichad lat ic nat cant: i tad with nan haat traatad narte ar athar | it X7 1 i in tha ntainar
Assessment
Requirements Objective Evidence N/A| Satisfactory |Not Satisfactory NeedsAer?:dlate
Each container is removed from the loading area and
looked at prior to returning to the finished parts area. Any
There shall be a procedure that addresses the inspection of containers used for transporting foreign material is removed. Small parts in boxes with M

non-heat treated and heat treated parts. folding edges are loaded into plastic bags lining the
container to prevent parts mixing from being stuck
anywhere within the container.

Bfnta e vicins i aneiica that all narte and inanacandiate matadal baus hann camaund See 01-037 X
A weekly Dock Audit is conducted via WI-7-003-T to
review in-process containers in the plants.
The source of inappropriate material shall be identified and addressed. Anything found to be out of compliance is added to the X
customer complaint log and following via internal
corrective action.
Comments:
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2.7 | Is furnace loading specified, documented and controlled?
Assessment
Requirements Objective Evidence N/A| Satisfactory |Not Satisfactory Need:::r:?:dlate
All process's have loading requirements
documented on the work order. The operator logs the
loading on the furnace log each order and at shift
Furnace loading parameters shall be specified, documented, and controlled (including but not change.
limited to the following examples: feed rate, belt speed, number of parts per fixture, load X
weight, etc.). This is verified by shift supervisor and reviewed by
management daily via the Layered Process Audit WI-7-
003-C. Also controlled by the load heigh gages by the
furance. See WI-7-003 Production.
Comments:
2.8 | Is there a procedure for material handling, containment action, and product segregation in the event of an equipment emergency including power failure?
Unplanned or emergency downtime greatly increases the risk of improper processing.
Assessment
Requirements Objective Evidence N/A| Satisfactory |Not Satisfactory Need:::r:?:dlate
There shall be a procedure for material handling, containment action, and product segregation| See OI-037: Operator Intructions for non-conforming
in the event of an equipment emergency including power failure. instructions. X
Our Work in Process rejection procedure
The procedure shall address containment actions related to all elements of the heat-treating covers all nonconforming situations and is part of all X
process, e.g. loading, austenitizing, quenching, tempering. employees regular training. See W-18-002 Controlling
Non-conforming.
The procedure shall define when this emergency plan is to be implemented. See W-I8-002 Controlling Non-conforming. X
Comments:
2.9 | Is the handling, storage and packaging adequate to preserve product quality?
OUTTTIT Uqulplllclll TMTICTOUTS bUIIVUyUID arma UtrreT IIIUVIIIS b\JIIIpUIIGIILD arat Illdy TTOT DT auTT U TTIartarc air pﬂl T \.:LIIIIIBUIGI.IUIID. OTUTeT pldbllbﬁb SUCIT Aas Dlﬂbr\llly OUT OVCTTOaQUTU CUTTIAnmIcTrS TalT aisU MIeTTasSt UTTC TISKN UT pcll T
Assessment
Requirements Objective Evidence N/A| Satisfactory |Not Satisfactory NeedsAer?:dlate
Each process that is assessed to potentially damage a
part during loading,
Handling, storage, and packaging shall be adequate to preserve product quality. proce‘ssing, unlogding and transport has
g 9 P ging qu P product quatity special processing for hand load, hand X
unload, special racking instructions, and / or special
shipping instructions.
See WI-7-001 Product Process and Realization.
The heat treater’s furnace loading system, in-process handling, and shipping process shall be I -
assessed for risk of part damage or other quality concerns. See also WI-6-002-A Condition of Facility X
See also WI-7-003-T Dock Audit
Comments:
2.10 | Are plant cleanliness, housekeeping, environmental, and working conditions conducive to control and improve quality?
| Assessment
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Requirements Objective Evidence N/A| Satisfactory |Not Satisfactory Need:::r:?:dlate
A plant survey is done by an internal auditor monthly to
Plant cleanliness, housekeeping, environmental, and working conditions shall be conducive to| evaluate the plant for building maintenance, lighting, M
controlling and improving quality. cleanliness, and organization using Condition of facility
form see WI-6-002 A
A housekeeping policy shall be clearly defined and executed. Employee Training Phase One. X
The facility shall be reviewed for conditions that are detrimental to quality processing such as This is a management responsibility see WI-6-002
loose parts on floor, oil around quench tanks, inadequate plant lighting, smoke, etc. Infrastructure. X
Comments:
2.1 | Are parts free from contaminants that would be detrimental to the heat treatment process?
TS,y b\.lal.lllsb ara UrTeT CUTTIarmrrarits O TSSTUauUTS Illﬂy duVUIDUI)’ ancotrurc  Ticat acauTicTiv pIU\lUbb OT DUUvaUGIIL plubuaavo. T 1TC/T OSTWasSIT U UTTCT TTTTTUTOUS OT COUTTI A atorT rerrmovar Illﬂy T IGL‘UIICL‘ Uy CUSTOTTICT OT
dat, far £ ]
Assessment
Requirements Objective Evidence N/A| Satisfactory |Not Satisfactory NeedsALr::?:dlate
Any part with detrimental amounts of oils or drawing
If applicable, cleaning parameters shall be monitored and documented. compounds are prewashed and all product is post X
washed prior to temper.
All washers are on a preventive maintenance program
and checked daily.
The frequency for checking the cleaning parameters shall conform to applicable Process . e
quency "9 ng p PRl All washer concentrations are verified by the soap X
Table, Section 5.0 )
supplier quarterly or as needed.
There is a daily PM for checking furnace washer
solution.
Comments:
2.12 | Is the quenching system monitored, documented, and controlled?
Refer to Process Tables, Sections 3.0 and 5.0, for details and frequency of checks.
Assessment
Requirements Objective Evidence N/A| Satisfactory |Not Satisfactory NeedsALr::?:dlate
The quenching system shall be monitored, documented, and controlled. (Computer-monitoring| There is a daily PM for checking the quench system in
equipment, with alarms and alarm logs, satisfy the verification requirement.) our furnance level checks. X
The temperature, agitation speed, time in the quench are
Quench delay time with alarm is required. Not applicable for belt, shaker, or pusher furnaces all automatically controllz?a.rﬁqlqurnaces have high temp «
here parts free-fall into the quench. ;
W P : au WI-7-001 Product Process and Realization for
specification.
Temper delay time shall be specified by the heat treater for parts that are quenched and Temper delay time specified on neutral harden and case
tempered (e.g. carburizing, carbonitriding, neutral hardening, induction hardening). harden control plans. X
Comments:
213 | Are soluble oil or other rust preventive solutions monitored and controlled if applicable?
Parts are often dipped in or sprayed with rust preventive solutions immediately after the heat treating process. Refer to Process Tables, Section 5.0, for frequency of checks.
Assessment
Requirements Objective Evidence N/A| Satisfactory |Not Satisfactory NeedsALr::?:dlate
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The rust prevention is controlled by new
additions of product and by supplier once X
every 6 months.

Soluble oil solutions or other rust preventive solutions shall be monitored and controlled, if
applicable.

Product is pre-titrated by the supplier prior to being
added into our tank.
The heat treater shall have and maintain documented tolerances for the solutions. X
PM system contains tolerances for solutions as well as
supplier data sheets.

Comments:
214 | Are process control parameters monitored per frequencies specified in Process Tables?
Refer to Process Tables, Section 3.0.
Assessment
Requirements Objective Evidence N/A| Satisfactory |Not Satisfactory NeedsAer?:dlate
All required process control parameters are continuously
Process control parameters shall be monitored per frequencies specified in Process Tables. recorded and signed off by the operator at shift change X
at least every 8 hours. This is recorded on furnace log
sheets.
A designated floor person shall verify the process parameters, e.g. by initialing a strip chart or | Temperature is continuously monitored and logged using
data log. (Computer monitoring equipment with alarms and alarm logs satisfy the verification the furnace monitoring software and sign off log sheet X
requirement.) WI-7-003-CC.
Comments:
2.15 | Are In-Process/Final Test Frequencies performed as specified in Process Tables?
Assessment
Requirements Objective Evidence N/A| Satisfactory |Not Satisfactory NeedsAer?:dlate
Yes, there is an inspection sampling plan at every work
In-Process/Final Test Frequencies shall be performed as specified in Process Tables. station which matches or X
surpasses section 4 table. This is also found in the lab.
Any exceptions to test frequencies specified in the process tables shall be approved by the - .
Customer in writing. All test frequency deviations are customer spec driven. X
Comments:
2.16 | Is product test equipment calibrated and verified?
Refer to Process Tables, Section 1.0, for frequency of checks.
Assessment
Requirements Objective Evidence N/A| Satisfactory |Not Satisfactory Need:::r:?:dlate
Test equipment shall be calibrated and verified per applicable customer-specific standards or | An outside service performs the calibrations on all test
per an applicable consensus standard such as those published by ASTM, DIN, EN, ISO, JIS, equipment quaterly. See lab scope WI-6-001-R Lab X
NIST, SAE etc. Scope.
I e . . All test equipment is verified internally on a daily basis.
Calibration and verification results shall be internally reviewed, approved, and documented. See WI-7-001 E, G, | . Also WI-6-002-B. X
Comments:
| Section 3 - Equipment
Please describe Objective Evidence for each Requirement
| 3.1 | Do furnaces, generators, and quench systems have proper process control equipment?
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Examples include temperature, carbon potential, dew point, gas flows, quench monitoring system including agitation, temperature control, etc., as listed in the applicable Process Tables, Section 1.0

Assessment
Requirements Objective Evidence N/A| Satisfactory |Not Satisfactory Need:::r:?:dlate
All equipment has automatic temperature
controls, cycle timers, agitation control,
carbon control, oil temperature and flow
The heat-treat equipment including furnaces, generators, and quench systems shall have scopes for each zone. All controls are M
proper process controls. calibrated semi-annually.
All temperature and carbon controllers are monitored
through our software.
Comments:
3.2 | Are process equipment calibrations, verifications and certifications current?
Refer to the applicable Process Tables, Sections 1.0 and 2.0, for equipment calibration, verification and certification frequencies.
Assessment
Requirements Objective Evidence N/A| Satisfactory |Not Satisfactory NeedsAer?:dlate
The calibrations, verifications and certifications of the process equipment shall be performed | All calibrations are posted at/on the control or equipment
at regular intervals as specified in the applicable Process Table(s). being certified. X
Non-contact thermometry devices shall be calibrated as specified in the applicable Process All calibrations are posted at/on the control or equipment X
Tables. being certified
A documented offset procedure as defined in Section P3.2.3 shall exist. MI-008 Offset Procedure now exists. X
TTTIE UUTUITICTIICU UTToTT PTULTUUTT STIair mrareatT witu T1as e GUI.IIUIII.)’ WU appruve T ust Ut .
| (ffcntc and how thic Lic Ao el MI-008 Offset Procedure now exists. X
Offset or bias applied for the instrumentation calibration adjustment shall comply with P3.2.3. MI-008 Offset Procedure now exists. X
Calibration labels shall meet the requirements established in Section P3.2.5.1. Alllabels contain calibration compan‘y,‘ Qate completed, X
next due date, and tech initials.
Calibration reports shall meet the requirements established in Section P3.2.5.2. Reports given by third party as required and saved X
electronically.
Comments:
3.3 | Are thermocouples and protection tubes checked or replaced per Process Tables?
The accuracy of thermocouples is essential for good temperature control, the collection of accurate process data and the protection of furnace equipment.
Assessment
Requirements Objective Evidence N/A| Satisfactory |Not Satisfactory Needs Immediate

Action

Thermocouples shall be calibrated before first use, within the temperature range in which they
will be used and meet the accuracy requirements of the Section P3.1 Tables.

All thermocouples are changed out per our PM program
semiannually.

We also run third party SAT on a quarterly basis to verify
the thermocouples.

Control, monitoring and recording thermocouples shall be SAT checked as per the applicable
Process Table(s) and Section P3.3.

We run third party SAT on a quarterly basis to verify the
thermocouples.

The insertion depth of Type K and Type E test thermocouples shall be documented when the
thermocouple is reused as per Section P3.1.3.3.

Depth is recorded on SAT calibration certs via insertion
tube: they are protected and a determined length.

System Accuracy Test records shall meet the requirements established in Section P3.3.5.

Our third party testing company provides the reports
according to the requirements.

Protection tubes shall be checked or replaced in compliance to a documented preventive
maintenance schedule.

All thermocouples are changed out per our PM program
semiannually. All protection tubes are evaluated at the
same time.
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|Comments:
3.4 | Are temperature uniformity surveys performed per requirements in Process Tables?
Assessment
Requirements Objective Evidence N/A| Satisfactory |Not Satisfactory Need:::r:?:dlate
Temperature uniformity surveys shall be conducted per the requirements in the applicable . d TUS sur‘veys atre fCQl-9
Process Tables, Section 2.0. pretormed per requirements o -9 or X
more frequently.
Actions that alter the temperature uniformity characteristics of a furnace shall be documented A . | dinth int
per section P3.4.1.2. ny variances are logged in the maintenance program. X
TUSTU, AaitTiiatc TTpTTaturT urimuriimty T T TTTCTUTOUS STiAiT TTCTT T TCUUITTTIITTIS UT OTUUUTT
D24 9 N/A X
The upper temperature tolerance shall not be exceeded at any time. Exceptions may existin | We keep the upper range according to the tolerance or
systems where multiple process temperatures exist in a single process cycle per section P according to customer specification: whichever is X
34.5.1. tighest.
The organization’s internal process specification shall define suitable soak time at Soak time is dependent on load size surveyed as well as
temperature requirements for pass/fail determination as per Section P3.4.5.1. weight capacity of the furnace. X
TTTTTPETAturT UTTImoOTTITITY SUTVTY TCPUTTTTY STTAm TITCTT T TTSUUTTTTTICTTIS TodUTIOTITeU T OSTUTTOTT . .
Dasz All reporting requirements are met. X
Comments:
3.5 | Is the variation of the furnace control thermocouple from set point within the requirements in the Process Table?
Assessment
Requirements Objective Evidence N/A| Satisfactory |Not Satisfactory NeedsAer?:dlate
:II'\IS”V:I Ii::::::nuz‘lvv::::ﬂll I‘.C I‘UI T Ii\:: :;UI ot II.I IUILI:IU\';UUVIU V:—I::I GLIUQI.I IU‘.DCI. ’};\:\II eTmperaiarc Set pomt and contro| are W|th|n +/_ 2.0 F X
Comments:
3.6 | Are the process and equipment alarm checks being tested quarterly or after any repair or rebuild?
Assessment
Requirements Objective Evidence N/A| Satisfactory |Not Satisfactory Need:::r:?:dlate
The heat treater shall have a list of alarms that, if not properly working, may have a high Processdal!a{_ms eX|sdt per the_n‘:a!nte;jnange EM lfrggram
probability of producing non-conforming product. and fistings and are ma_ln ained and checke X
accordingly.
The listed alarms shall be checked quarterly at a minimum or after any repair or rebuild. This is built into our PM program. X
UTUTET arartims, TTCTUuUnTg DUt TTOT TITTTITE U TU SAarCTy-TeTatTcl, STTdiT UT CITCURTU PTT TIMT TTeat Tedier S . . . .
oo " This is built into our PM program. X
These alarm checks shall be documented. This is built into our PM program. X
Comments:
3.7 | Are generators and furnace atmospheres continuously monitored, automatically controlled, and documented?
For furnaces that preclude in-situ control and monitoring, use the method described in Section 3.4.5 "Property Surveys".
Assessment
Requirements Objective Evidence N/A| Satisfactory |Not Satisfactory Needs Immediate

Action

Generator and furnace atmosphere carbon potential/dew point shall be continuously
monitored, automatically controlled, and documented.

All furnaces are automatically controlled and recorded.
The carbon controllers are verified by dew point daily.

The recorded furnace carbon potential shall be controlled within £0.05 of the set point.

The carbon controllers are verified by dew point daily.
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The recorded dew point shall be controlled within acceptable limits as specified in the control The generators are monitored continuously and M
plan or internal procedures. recorded as well as dewpoint checks.

L ‘dGIIUIdlUID Aarc TTOTUSTU, TS TTOW TatcsS OUT UTT DUP}JIIG\J dllll\.lbpllclﬁ HGDGD ST1alir DT TTTOTTIOTTO

and conteallad X

The automatic and continuous atmosphere control system shall consist of sensors such as There are sensors for carbon potential in the X
oxygen probes or on-line infrared (IR) gas analysis. environment as a direct result of air and natural gas flow.

All back-up checks are recorded on the data collection
program and a maintenance work order will record the
problem and the correction. The data collection program
will show the correlation between the two readings.

The heat treater shall also have a back-up method of checking carbon potential/dew point.

Daily PM's for dewpoint are required and logged and
management continuously monitors the software to gage X
primary against the back up method.

Back up method verification frequencies shall be conducted according to the applicable
process tables.

Comments:

3.8 | When the back-up verification check of the atmosphere does not correlate within pre-established limits with the primary control method (carbon potential/dew point reading), is correlation of the

Assessment
Requirements Objective Evidence N/A| Satisfactory |Not Satisfactory Need:::r:?:dlate
The back-up atmosphere monitoring system reading and the primary control method The data collection prggram will Shov‘./ the correlation
. . . s s . between the two readings on the maintenance work
atmosphere dew point/carbon potential reading shall be maintained within the correlation d dth troll tout X
limits specified in the control plan or internal procedures. order and the controfler output.
‘I IIIIC Uldbl\ U}J‘:aI“UUII PUCTIanracw puirmt chulllu STTdimT UT TSaunSTicu Ubllly U or morcorumre We use the Dew P0|nt check method. X
Daily PM's for dewpoint are required and logged and
management continuously monitors the software to gage
When a discrepancy has been detected, the correlation shall be re-established between the primary against the back up method.
back-up and primary method and documented. X
Anytime a correlation is not accurate, an adjustment is
made and documented within the maintenance program.
The range tolerances for correlation between the two readings shall be in the control plan or Process variable tables for each piece of equipment
internal procedures. define the tolerance and requirement of all readings. X
Comments:
3.9 | Are all ammonia lines equipped with a fail-safe method to prevent the inadvertent introduction of ammonia into the furnace?
Assessment
Requirements Objective Evidence N/A| Satisfactory |Not Satisfactory Need:::r:?:dlate
UTTE OT TUTe TOTTUWITTY TATT=-Sare TTITETNTOUS STTAdTT DT USTU TU PTeVETTU MU VETTETTU TTTITrUUUT o OT . . . . .
ammonia into the furnace. All equm_ent with am_monla available have quick N
A rsinl o ¢ e bscinal Hn af the linac disconnects installed and used.
The disconnecting of ammonia atmosphere from non-ammonia bearing atmosphere shall be | The furnace log sheet will show the addition or removal
documented. of the line. X
Comments:
3.10 | Is there a minimum of 3 hour purge of the furnace atmosphere when switching from an ammonia bearing atmosphere to a non-ammonia bearing?
Ammonia pick-up can be undesirable in parts and heat treat processes not specifying/requiring ammonia as an addition.
| Assessment
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Requirements

Objective Evidence

N/A

Satisfactory

Not Satisfactory

Needs Immediate

Action
The heat treater shall perform a minimum 3 hours purge prior to processing product not Procedur_e Oflf-?OS:;r;]struch tTe oper‘ator to havet tr}e
requiring ammonia as an addition. ammonia off for 3 hrs prior to running any neutra X
harding work.
Any reduction of the 3 hour purge shall require conclusive test data of the atmosphere to . .
show no significant amount of residual ammonia is present in the furnace atmosphere. Procedure OI-008 instructs the operator with what o do. X
I_UH PUUR, Udila IUQUGI, UT UTTCT TCCUTUS STTIAmT UUTUTTIETTU T TC atiuar pulgc e arma iuiat . .
| e fficiant tima hae hoan allacatad & P i & Log sheet records when ammonia is shut off. X
Comments:
3.1 | Do all atmosphere furnaces and generators have flow scopes or flow meters for all gases?
Assessment
Requirements Objective Evidence N/A| Satisfactory [Not Satisfactory Needs Immediate

Action

All atmosphere furnaces and generators (output trim/adjustment gas) shall have flow scopes
or flow meters for all gases.

All furnaces and generators have flow scopes for all
gases.

Flow scopes and meters shall be periodically serviced per the heat treater's preventive
maintenance program.

A PM is in place for inspection and servicing of flow
scopes.

Cleaning and proper re-assembly procedures shall be documented.

A PM is in place for inspection and servicing of flow

decarburization.

scopes.

Comments:

3.12 | Is there a fail-safe system at the front of continuous belt furnaces for austenitizing to prevent non-uniform loading of parts?

Assessment
Requirements Objective Evidence N/A| Satisfactory |Not Satisfactory Need:::r:?:dlate
All process load requirments on the work order and
Sight glass inspection ports shall exist for the visual evaluation of load distribution. verified on the log sheet. We do not have sight glass X
inspection ports.
Sight glass inspection ports shall be cleaned per the preventive maintenance schedule. X
There shall be a fail-safe system implemented on continuous belt furnaces to prevent non We do not have have continuous belt furnaces. Only
uniform loading of the parts. continuous basket-pushing furnaces. X
1= Y ) X y aevi yed
with the following requirements met: We have thermocouples in every zone of the furnaces,
including those immediately prior to the quench.

* A non-contact thermometry device shall be aimed at the center of product mass from the X
discharge end of the furnace (i.e. bulk head portal) in order to acquire part temperature All zones are continuously monitored via data collection

immediately prior to quenching. programs.
| « A non-contact thermometrv device temnerature alarm shall he -28°C

Comments:

3.13 | Is salt chemistry in the austenitizing salt bath monitored?
This is applicable to salt bath heat treating processes listed in Process Tables A and B.

Assessment
Requirements Objective Evidence N/A| Satisfactory |Not Satisfactory Need:::r:?:dlate

The heat treater shall check the salt chemistry in the austenitizing salt bath, or part We do not have a salt-bath austemper type of process. | x
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The heat treater shall conform to the frequency of checks defined in the applicable Process

Table Sections 3. We do not have a salt-bath austemper type of process. | x
Comments:
3.14 | Is the quenching medium analyzed?
Assessment
Requirements Objective Evidence N/A| Satisfactory |Not Satisfactory NeedsAer?:dlate
T IIG(-Jl acaicr St IdI-I p.cl IUUI\:CIII_y II‘dVU e unIIbIIIIIH TTTEUTUriT ﬂIIﬂIyLGU TOT -DFUL;III\J - ] AII furnaces have the quenchant Checked by an outs|de
quenching characteristics, e.g. cooling curve, water content, salt concentration, as specified in . X
tha annlicahla Drarace Tahlac Qactinn B0 |ab 4 tlmeS per year'
The quench medium characteristic tolerances shall be specified by the quench medium «
supplier or the heat treater. PM and documentation are logged.
Test results shall be reviewed for conformance and documented by the heat treater. . X
PM and documentation are logged.
Comments:
FOR INDUCTION HEAT TREATING
3.15 | Is the positioning of each part being controlled?
Assessment
Requirements Objective Evidence N/A| Satisfactory |Not Satisfactory NeedsAer?:dlate
TTIeTT STan UT a TTITTUU TU TTTOUTT PTUPTT Part pUSTUUTT SUTTT as T Ust UT Pru IIIIILy SWIIUTTTS,
$i 1 r h i 1 Dalka Valk 1. X
Comments:
3.16 | Does the heat treater control the energy or power for each part?
Assessment
Requirements Objective Evidence N/A| Satisfactory |Not Satisfactory Need:::r:?:dlate
The heat treater shall control the energy or power for each part. X
lelldlulc TTTOTTITOT OT GIIUIHy TTTOTTITOT STTalt T USTUO (U TITOTTITOT Ullﬁluy OT }JU\IVUI U T pdl Tarma X
d all At af cantral avant:
Any alternative method shall be approved by the Customer. X
Comments:
3.17 | Does the supplier have a coil management system?
Coil refers to the heating coil and the quench plenum.
Assessment
Requirements Objective Evidence N/A| Satisfactory |Not Satisfactory NeedsAer?:dlate
The heat treater shall have a coil management system. X
Spare coils for each part shall be available on-site. X
Coils shall conform to the customer approved design. X
Comments:
3.18 | Is quench system automatic?
Assessment
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: e . . . Needs Immediate
Requirements Objective Evidence N/A| Satisfactory |Not Satisfactory Action
The quench system shall be automatically initiated and controlled. X
Comments:
3.19 | Is there a procedure that addresses maintenance of the inductor and quench spray nozzle(s)
Assessment
. e . . . Needs Immediate
Requirements Objective Evidence N/A| Satisfactory |Not Satisfactory Action
TTIETT STidiT UT a pruttuurtT Trat mierauts TCyurar miopelLliurnm arrta trearimy UT i miautctour arra X
auanch cnray lalc)
Comments:
3.20 Is there a procedure to purge the air pockets from the quench lines?
AMCT UUWTTITITIC UT UTe TTTauttiuTT Tieatinty Sy STeTTT, aim JUCURTIS TTiay TOTTIT T TS YUTTICIT TITTCS . TTITST ail JUTRTIS WITTCAUST TTICTTUPTCU (UTTICTITTY dt Siart=up. T atlurs SutliT as QuTTieimT e UranteteT, TCTiguT, YTuTTietry, ©o.,
chauld h id davhan tahlichi tha tima limit of tha d. ti
Assessment
: e . . . Needs Immediate
Requirements Objective Evidence N/A| Satisfactory |Not Satisfactory Action
There shall be a procedure to purge the quench lines after downtime. X
TTIC TTCat TreatTT STIam ColdUTIOTIT TS TS TTITT {UT TTS UUWTTUTTTC T WITCTT TS PTUCTUUTT 15 TU UT X
fall p=l
Comments:
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Section 4 - Job Audit

Job Identity:
Customer:

Shop Order Number:
Part Number:

Part Description:

Material:

Heat Treat Requirements:

cal-9

Special Process: Heat Treat System Assessment

CARBURIZE & HARDEN, TEMPER, & BLAST

Fdekk R KRRk

459243

Fkekk KRR Rk

ROCKER ARM - CH,T,GB

AMS 6274

RC 58-62 CASE DEPTH .035"-.045" CORE RC 25-45

Fourth Edition, June 2020

Related Customer Jo:r(:::e[:)eg;:er C::ttilijt?:)n Pass /
Question # Job Audit Question HTSA or Internal X L Fail /
X . Documentation (Objective
Question # Requirement . N NA
Requirement Evidence)
Master Part list
. Stated on customer ) }
Does the heat treat facility have the customer . s and incoming
4.1 e 1.5 Customer Requirement prints: verified on Pass
specifications for the part? ; ’ paperwork
incoming paperwork. P
verification.
An inhouse order
number is
assigned and
attached to the
Product is identifieq |COMaIner- This
number is listed
by customer part and
by the incomin: on the work
Is material identification (part numbers, lot 2.2 i srwork to ?oduce order. Load
4.2 numbers, heat numbers, contract numbers, etc.) 2.3 Internal Requirement pap p markers are Pass
L the work order and .
maintained throughout the heat treat process? 24 ) used in the
tagged with an
. furnace and
inhouse order
number noted on work
’ order. The work
order stays with
the parts during
the entire
process.
Work order 459243
16 lists "RACK" (special
4.3 Are the Loading/Racking requirements identified? 2.7 Internal Requirement P 459243 Pass
29 way they are hand
: racked into a basket)
. . . 1.5
I§ the proper recipe or process specification (cycle 16 Carburize & Harden, Wash, Work order 459243 Work order
times, temperature, atmosphere, etc.) used? Refer : lists both the process .
4.4 . L 2.1 Temper, See Mount File (Lab), provided upon Pass
to Process Tables, Section 3.0, for specific . steps and also the
2.14 Blast/3 Min. - request.
parameters. 215 recipe at the bottom.
45 What are the product inspection requirements per 215 RC 58-62, Case Depth .035"- |[Inspection Sampling Pass
i the Control Plan? i .045", Core RC 25-45 Plan WI-7-001-R
Surface Hardness as Work order
451 Requirement: (1) Work order 459243 | provided upon | Pass
Quenched
request.
Test Method: Rockwell C Pass
2 pieces required and
Test frequency or quantity: Every load of batch. checked per load. (1 1459243 Pass
load)
Selection of samples: Random Pass
Specification: RC 58-62 Pass
Work order
452 Requirement: (2) Case Depth as Quenched Work order 459243 | provided upon | Pass
request.
Section 1 piece per load,
Test Method: Mounted etched and Pass
mircohardness testing
" . 1 piece required and
Test frequency or quantity: 1 piece per load. checked per load. 459243 Pass
Selection of samples: Random Pass
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Related Customer Jo:r(:::e[:)e:‘);:er C::ttilijt?:)n Pass /
Question # Job Audit Question HTSA or Internal X L Fail /
X . Documentation (Objective
Question # Requirement . N NA
Requirement Evidence)
Effective case
depth is .039"
EFF, Surface
e " . hardness was
Specification: Case Depth .035"-.045 RC 59 60, Core Pass
Hardness was
RC 45. All
meeting spec.
453  [Requirement: (3) Surface Hardness after |\ ork orderasg243 |"/OT Order UPON| pagg
Temper request.
Test Method: Rockwell C Pass
2 pieces required and
Test frequency or quantity: Every load of batch. checked per load. (1 1459243 Pass
load)
Selection of samples: Random Pass
Specification: RC 58-62 Pass
454 Requirement: (4) Effective Case Depth Work order 459243 Worl:eer:;tupon Pass
Effective case
Section 1 piece per load, depth is .039"
mount, polish, measure EFF, Surface
Test Method: effective case depth by Work order 459243, |hardness was Pass
! checking microhardness at Mount #B8-4-24 RC 59,60, Core
intervals of .005" into depth of Hardness was
the part RC 45. All
meeting spec.
Test frequency or quantity: 1 piece per load 1 piece required and Pass
q yorq Y- P P ’ checked per load.
Selection of samples: Random Pass
Specification: Case Depth .035"-.045" EFF Pass
Operator or Inspector Responsibilities
1.4
. . 2.2 . Yes; work order
4.6 Were appropriate process steps signed off? Internal Requirement Work Order 459243 Pass
2.3 upon request
2.14
47 Were all inspection steps, as documented in the 1.2 Internal Requirement Work Order 459243 Yes; work order Pass
control plan performed? 1.4 upon request
Were steps/operations performed that were not 12
48 psfop P 1.4 No Pass
documented in the control plan? 16
1.2
- 1.4
4.9 If addlt'lonal steps were performed, were they 16 N/A N/A
authorized?
1.1
1.17
410 Does the governlng specification allow 111 N/A No Pass
reprocessing or rework?
If the order was certified, did the certification 2.14
4m accurately reflect the process performed? 2.15 N/A N/A
412 }Nalslthe certification signed by an authorized 117 N/A N/A
individual?
Visual inspection and
413 Ar_e the parts and _conltalners free of inappropriate 2.6 rangonj proc_ess Yes Pass
objects or contamination? 211 audits including trap
points
Packaging Requirements

2020 Copyright AIAG




AIAG

cal-9

Special Process: Heat Treat System Assessment

Fourth Edition, June 2020

Related Customer Jo:r(zzg:')e:;:er C::ttililtin Pass /
Question # Job Audit Question HTSA or Internal X L Fail /
. " Documentation (Objective
Question # Requirement . N NA
Requirement Evidence)
4.14 Are packaging requirements identified? 2.9 Work order 459243 |2 Pans on 1 Skid| Pass
Are parts packaged to minimize mixed parts (for Work Order
415 example, parts packed over height of container)? 29 N/A 459243 Pass
Shipping Requirements
Shipping/Receiving Yes - Work order
23 personnel compares 459243
4.16 Were the parts properly identified? ' shipper to work order Pass
29 o compared to
after job is complete shipper 284190
(prior to shipment). pp
Incoming parts are
weighed up and
confirmed against the
incoming paperwork,
Assigned an inhouse
4.17 Were the containers properly labeled? 23 Internal Requirement order # which is listed Work order Pass
29 . ) 459243
on weight receipt and
transferred to work
order and all
containers labeled
with that order #.
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PROCESS TABLE A - Carburizing / Carbonitriding / Carbon Restoration / Hardening /
Austempering / Martempering / Tempering / Precipitation Hardening - Aging

All requirements given below are subordinate to customer specific requirements.

The Customer may have additional requirements, e.g. inspection testing, greater frequencies. When performing the job audit, the auditor
shall verify heat treater is conforming to the Customer's requirements.

Continuous furnace frequencies for item numbers A4.2, A4.3, and A4.4 are per lot (work order) or as specified, whichever is more
frequent.

OK - Complies to requirement
NOK - Does not comply to requirement (Explain noncompliance in 'Related HTSA Question #')
NA - Requirement not applicable

Related
Item # HTSA Category/Process Steps
Question #
1.0 PROCESS AND TEST EQUIPMENT REQUIREMENTS OK/NOK/NA
A1 3.1 Recording instruments are required for temperature controlling devices and protective atmosphere OK
' 3.7 monitoring unit, e.g. dew point, oxygen probe, or other atmosphere controlling devices.
A program for furnace, generator, and oxygen probe burnout is required (applies to carbon bearing
A1.2 1.18 OK
atmospheres).
A1.3 3.2 Furnace loading weigh scales shall be verified quarterly and calibrated annually at a minimum. NA
Al 4 39 Dew pointers, gas analyzers, spectrometers, and carbon IR combustion analyzers (shim stock/foil OK
) ) analysis), used to verify carbon potential in furnaces, shall be calibrated annually at a minimum.
A15 3.2 Verification of spectrometers and carbon IR combustion analyzers (shim stock/foil analysis) shall be NA

performed daily or prior to use.

Verification of gas analyzers with zero gas and span gas when used as the back-up verification shall be
A1.6 3.2 performed weekly at a minimum. When used for primary control of the carbon-bearing atmospheres, NA
verification shall be daily.

Atmosphere controllers shall be calibrated quarterly (single-point or multi-point calibration).

A six month calibration interval is allowed if multi-point calibration is utilized. OK

Laboratory and Test equipment used for product and process testing shall be calibrated annually at a

A1.8 216 minimum, per the applicable national standard (e.g. ASTM, EN, JIS) or approved equivalent standard, OK
3.2 e . . A .
and verified per internal procedure if not specified in the applicable standard.
A1.9 2.16 Files for testing hardness shall be verified per the Customer requirement. OK
Refractometers typically used to check polymer quenchants and washer solutions shall be verified prior to
A1.10 3.2 s NA
use with distilled water.

2.0 PYROMETRY OK/NOK/NA
A2.1 gg Thermocouples and calibration of thermocouples shall conform to Section P3.1. OK
A2.2 gg Calibration of instrumentation shall conform to Section P3.2. OK
A2.3 3.2 System Accuracy Test (SAT) for all control, monitoring, and recording thermocouples shall conform to OK

' 3.3 Section P3.3.
Temperature Uniformity Survey (TUS) shall be performed annually and after major rebuild per Section
P3.4.
A2.4 34 OK

Temperature uniformity tolerance for austentizing furnaces shall be +/- 15°C (or +/- 25°F).
Temperature uniformity tolerance for tempering and precipitation hardening furnaces shall be +/- 10°C (or
+/- 20°F).
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Related
Item # HTSA Category/Process Steps
Question #
Temperature(s) for austentizing processes shall be controlled within +/- 10°C (or +/- 15°F) of the set point
as evidenced by recording instruments. Furnace temperature shall be controlled with soak times starting
A2.5 3.5 at the lower tolerance limit (as defined above). OK
For Continuous Furnaces, this requirement applies to the Qualified Work Zone.
Temperature(s) for tempering and precipitation hardening processes shall be controlled within +/- 5°C (or
+/- 10°F) of the set point as evidenced by recording instruments. Furnace temperature shall be controlled
A2.6 3.5 with soak times starting at the lower tolerance limit (as defined above). OK
For Continuous Furnaces, this requirement applies to the Qualified Work Zone.
Non-contact thermometry devices used for temperature monitoring (e.g. infrared pyrometer, thermal
A2.7 3.2 imaging camera) shall be calibrated annually at a minimum in the temperature range to be used utilizing a [NA
blackbody device or per the manufacturer's recommended procedure.
REQUIREMENTS / FREQUENCY
3.0 PROCESS MONITORING OK / NOK / NA
’ PARAMETERS Batch (Chamber) Continuous Atmosphere
Furnace Furnace Generation
Continuous recording Continuous recording
with alarm system set with alarm system set
P R Generators shall be
per limits in A2.5 and per limits in A2.5 and . ]
continuously monitored
. . A2.6. In absence of A2.6. In absence of )
1.4 Monitor primary ) ) and recorded. Sign-off
alarm system, sign-off |alarm system, sign-off . .
A3.1 1.6 temperature control required for each shift |OK
. every 2 hours and at the |every 2 hours and at the
2.14 instrument(s). for generators. An alarm
end of the cycle, or each |end of the cycle, or each . .
system will satisfy the
cycle for processes cycle for processes sian-off requirement
under 2 hours satisfies [under 2 hours satisfies 9 q '
this requirement. this requirement.
Generators shall be
continuously monitored
14 and recorded. Other
) . systems, such as
A3.2 214 Mon|t0r_atmospher_e nitrogen-methanol OK
3.7 generation as applicable. .
systems, may either be
3.1 : .
continuously monitored
and alarmed, or sign-off
every 2 hours.
Continuous recording Continuous recording
with alarm system. In with alarm system. In
absence of alarm absence of alarm
14 system, sign-off every 2 [system, sign-off every 2
A3.3 16 Monitor primary furnace hours and at the end of [hours and at the end of OK
2.14 atmosphere control(s).
3.7 the cycle, or each cycle |the cycle, or each cycle
’ for processes under 2 for processes under 2
hours satisfies this hours satisfies this
requirement. requirement.
1.4 . )
214 Verify primary atmosphere
A3.4 3 7 control method by back-up |Daily Daily Daily OK
' method.
3.8
For austenitizing salt baths:
1.4 Salt chemistry (soluble
A3.5 2.14 oxides) or decarburization |Daily Daily NA
3.13 on the parts shall be
checked.
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Related
Item # HTSA Category/Process Steps
Question #
Sign-off twice/shift and
after any change in the
14 Monitor time in furnace, Each batch or belt speec_l. Alarm
A3.6 . systems (if set per OK
2.14 cycle time, or belt speed. furnace load. .
acceptable limits) or
continuous recording
satisfy this requirement.
Sign-off twice/shift and
after any change in
14 Mon|t0|_' load size, fixturing, Each batch or loading ra_te. Alarm
A3.7 or loading rate as systems (if set per OK
2.7 ) furnace load. L
applicable. acceptable limits) or
continuous recording
satisfy this requirement.
Quench Media Process
Parameters - Liquid
Continuous recording Continuous recording
with sign-off every 2 with sign-off every 2
hours and at the end of |hours and at the end of
the cycle, or each cycle |the cycle, or each cycle
Temperature for processes under 2 for processes under 2 OK
14 hours. Alarm systems (if [hours. Alarm systems (if
A3.8 2 '12 set per acceptable limits)|set per acceptable limits)
' satisfy the sign-off satisfy the sign-off
requirement. requirement.
Quench Level Continuous monitor with alarm or daily verification. oK
Daily visual check, or monitor the agitation during
Agitation the quenching operation with alarm systems set at (o]'¢
acceptable limits.
Quench Media Process
Parameters - Gas
14 Pressure in the quench cell.|Monitor each load. Alarm system is required. oK
A3.9 212
Fan speed or power. Monitor each load. Alarm system is required. OK
Cooling water temperature Monitor each load. Alarm system is required. (o]'¢
and flow rate.
Each basket for pusher-
type continuous furnaces
where the loaded basket
is quenched.
A3.10 14| Quench Delay Time Each batch or OK
212 furnace load. .
Not applicable for belt,
shaker, or pusher
furnaces where parts
free-fall into the quench.
Temper Delay Time -
The maximum delay time
A3.11 1.4 betwee_n quenching and Each batch or Each load. OK
212 tempering shall be furnace load.
specified on the control
plan and monitored.
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Related
Item # HTSA Category/Process Steps
Question #
40 IN-PROCESS/FINAL TEST REQUIREMENTS / FREQUENCY oK/ NOK / NA
’ PARAMETERS Batch (Chamber) Continuous Atmosphere
Furnace Furnace Generation
Microstructure shall be
checked at a low . .
e Daily per furnace unless [Daily per furnace unless
magnification of 100X and o o
; e specified by Customer to |specified by Customer to
1.4 a high magnification of ; .
A4.1 be checked with greater [be checked with greater OK
215 400X or above.
. . frequency, e.g. each frequency, e.g. each
Microstructure visual
batch. load.
references shall be
available.
AdD 1.4 Surface hardness (when Each batch or Each lot or OK
’ 2.15 specified). furnace load. every 2 hours.
Ad3 1.4 Core hardness (when Each batch or Each lot or OK
' 215 specified). furnace load. every 4 hours.
Ad4 1.4 Case Depth (when Each batch or Each lot or OK
’ 2.15 specified). furnace load. every 4 hours.
QUENCHANT AND REQUIREMENTS / FREQUENCY
5.0 SOLUTION TEST Batch (Chamber) Continuous Atmosphere OK/NOK/NA
PARAMETERS Furnace Furnace Generation
Polymer Quench Media
Concentration Daily Daily NA
Every six months Every six months
212
A5.1 314 (complete replacement |(complete replacement
’ of the quench media and |of the quench media and
Cooling Curve Analysis cleaning of the quench [cleaning of the quench NA
tank within six months  |tank within six months
satisfies this satisfies this
requirement). requirement).
Water Quench Media
Every six months Every six months
212 (complete replacement |(complete replacement
A5.2 3'14 of the quench media and |of the quench media and
' Suspended solids cleaning of the quench [cleaning of the quench OK
tank within six months  |tank within six months
satisfies this satisfies this
requirement). requirement).
Salt Quench Media
s | 20
' Analysis and Contaminants |Every six months. Every six months. NA
Brine or Caustic Quench
Media
Concentration and/or . .
Specific Gravity Daily Daily OK
212 . .
A5.4 314 Every six months Every six months
) (complete replacement |(complete replacement
of the quench media and |of the quench media and
Suspended solids cleaning of the quench |cleaning of the quench OK
tank within six months  |tank within six months
satisfies this satisfies this
requirement). requirement).

2
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Related
Item # HTSA Category/Process Steps
Question #
Oil Quench Media
Water content, suspended
212 . ; . A
A5.5 3.14 solids, viscosity, cooling
' curve, maximum cooling Every six months. Every six months. OK
rate, total acid, and flash
point.
Rust Preventive - Soluble
A5.6 213 |9
Concentration 2x/week 2x/week OK
Cleaning Solution
Concentration of cleaner  |Daily Daily OK
A5.7 2.11 .
Temperature of solution
(required if temperature is | g Each shift. OK
specified to be above
ambient temperature).
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PROCESS TABLE B - Nitriding (Gas) and Ferritic-Nitrocarburizing (Gas or Salt)
All requirements given below are subordinate to customer specific requirements.
The Customer may have additional requirements, e.g. inspection testing, greater frequencies. When performing the job audit, the auditor shall
verify heat treater is conforming to the Customer’s requirements.
Continuous furnace frequencies for item numbers B4.2, B4.3, B4.4, and B4.5 are per lot (work order) or as specified, whichever is more frequent.
OK - Complies to requirement
NOK - Does not comply to requirement (Explain noncompliance in 'Related HTSA Question #')
NA - Requirement not applicable
Related
Item # HTSA Category/Process Steps
Question #
1.0 PROCESS AND TEST EQUIPMENT REQUIREMENTS OK/NOK/NA
3.1 Recording instruments are required for temperature controlling devices and protective atmosphere monitoring unit,
B1.1 ) . ) N/A
3.7 e.g. dew point, oxygen probe, or other atmosphere controlling devices.
B1.2 1.18 A program for furnace and generator burnout is required. Not required for retort gas nitriding. N/A
B1.3 3.2 Furnace weigh scales shall be verified quarterly and calibrated annually at a minimum. N/A
B1.4 3.2 Gas analyzers, used to verify proper atmosphere in furnaces, shall be calibrated annually at a minimum. N/A
Laboratory and Test equipment used for product and process testing shall be calibrated annually at a minimum, per
B1.5 2.16 the applicable national standard (e.g. ASTM, EN, JIS) or approved equivalent standard, and verified per internal N/A
procedure if not specified in the applicable standard.
B1.6 2.16 Files for testing hardness shall be verified per the Customer requirement. N/A
Refractometers typically used to check polymer quenchants and washer solutions shall be verified prior to use with
B1.7 3.2 - N/A
distilled water.
2.0 PYROMETRY OK/NOK/NA
B2.1 :335 Thermocouples and calibration of thermocouples shall conform to Section P3.1. N/A
B2.2 2:23 Calibration of instrumentation shall conform to Section P3.2. N/A
B2.3 2:23 System Accuracy Test (SAT) for all control, monitoring, and recording thermocouples shall conform to Section P3.3. |N/A
Temperature Uniformity Survey (TUS) shall be performed annually and after major rebuild per Section P3.4.
B2.4 34 N/A
Temperature uniformity tolerance shall be +/- 10°C (15°F).
Process temperature(s) shall be controlled within +/- 10°C (or +/- 15°F) of the set point as evidenced by recording
instruments. Furnace temperature shall be controlled with soak times starting at the lower tolerance limit (as defined
B2.5 3.5 above). N/A
For Continuous Furnaces, this requirement applies to the Qualified Work Zone.
REQUIREMENTS / FREQUENCY
3.0 PROCESS MONITORING g g OK I NOK / NA
. PARAMETERS Batch (Chamber) Continuous Atmosphere
Salt Bath .
Furnace Furnace Generation
Continuous Continuous Continuous
recording with alarm [recording with alarm |recording with alarm |Generators shall be
system set per limits |system set per limits [system set per limits |continuously
in B2.5. In absence [in B2.5. In absence |in B2.5. In absence |monitored and
14 Monitor primary of alarm system, sign{of alarm system, sign{of alarm system, sign{recorded. Sign-off
B3.1 2 '14 temperature control off every 2 hours and |off every 2 hours and |off every 2 hours and |required for each  |N/A
’ instrument(s). at the end of the at the end of the at the end of the shift for generators.
cycle, or each cycle |[cycle, or each cycle |cycle, or each cycle |An alarm system
for processes under |for processes under (for processes under |will satisfy the sign-
2 hours satisfies this |2 hours satisfies this |2 hours satisfies this [off requirement.
requirement. requirement. requirement.
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Related
Item # HTSA Category/Process Steps
Question #
Generators shall be
continuously
monitored and
14 recorded. Other
y . systems, such as
B3.2 214 Monitor generz_ator . nitrogen-methanol |N/A
3.7 atmospheres, if applicable. .
systems, may either
3.1 )
be continuously
monitored and
alarmed, or sign-off
every 2 hours.
Continuous
Each furnace load or |recording with alarms
continuous recording |set per acceptable
with sign-off every 2 |limits. In absence of
14 .
214 Monitor brimary furnace hours and at the end |alarm system, sign-
B3.3 . P Y of the cycle, or each |off every 2 hours and N/A
3.7 atmosphere control(s).
cycle for processes |at the end of the
3.8
under 2 hours. Alarm [cycle, or each cycle
systems satisfy the [for processes under
sign-off requirement. |2 hours satisfies this
requirement.
Document with sign-
off each furnace load
and every 4 hours
1.4 Monitor dissociation of minimum and after
B3.4 3.7 ammonia for gas nitridin any change. NIA
. 9 9: Automatic controls/
alarm systems
satisfy the sign-off
requirement.
Document with sign- |Document with sign-
off each furnace load |off each furnace load
and every 4 hours or every 4 hours
1.4 . ) minimum and after  [minimum and after
Monitor gas ratios for
B3.5 3.7 ferritic nitrocarburizin any change. any change. N/A
3.1 9- Automatic controls/ |Automatic
alarm systems controls/alarm
satisfy the sign-off  |systems satisfy the
requirement. sign-off requirement.
14
B3.6 2.14 Check salt chemistry. Daily N/A
3.13
1.4 Check nitriding salt .
B3.7 2.14 aeration. Daily NIA
B38 1.4 Monitor cycle time in Each batch or Each batch or Each batch or N/A
’ 214 furnace/salt bath. furnace load. furnace load. furnace load.
B39 1.4 Monitor load sizeffixturing. Each batch or Each batch or Each batch or N/A
2.7 furnace load. furnace load. furnace load.
Quench Media Process
N/A
Parameters
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Related
Item # HTSA Category/Process Steps
Question #
Each furnace load or [Each furnace load or
cc_)ntlnluous recording cc_)ntlnluous recording Each batch or
with sign-off every 2 |with sign-off every 2 . ’
continuous recording
hours and at the end [hours and at the end with sian-off every 2
Temperature of the cycle, or each |of the cycle, or each 9 Y N/A
hours. Alarm
cycle for processes |cycle for processes systems satisfy the
under 2 hours. Alarm |under 2 hours. Alarm siy n-off re uirgment
systems satisfy the [systems satisfy the 9 q ’
14 sign-off requirement. |sign-off requirement.
B3.10
212
Continuous monitor [Continuous monitor
Quench Level with alarm or daily with alarm or daily Daily N/A
verification. verification.
Daily visual check, or|Daily visual check, or
monitor the agitation [monitor the agitation
Agitation/Aeration dunng‘the q_uenchmg dunng‘the q_uenchmg Daily N/A
operation with alarm |operation with alarm
systems set at systems set at
acceptable limits. acceptable limits.
REQUIREMENTS / FREQUENCY
IN-PROCESS/FINAL TEST
4.0 PARAMETERS Batch (Chamber) Continuous Atmosphere OK/NOK/NA
Salt Bath .
Furnace Furnace Generation
Microstructure shall be
checked at a low Daily per furnace Daily per furnace Daily per furnace
magnification of 100X and |unless specified by |unless specified by [unless specified by
B4 1 1.4 a high magnification of Customer to be Customer to be Customer to be N/A
’ 215 400X or above. checked with greater [checked with greater |checked with greater
Microstructure visual frequency, e.g. each |frequency, e.g. each [frequency, e.g. each
references shall be furnace batch. furnace load. batch.
available.
B4.2 1.4 Surface hardness (when Each batch or Each lot or Each batch or N/A
’ 215 specified) furnace load. every 2 hours. furnace load.
B43 1.4 Core hardness (when Each batch or Each lot or Each batch or N/A
’ 215 specified) furnace load. every 4 hours. furnace load.
B4 4 14 Case depth (when Each batch or Each lot or Each batch or N/A
’ 215 specified) furnace load. every 4 hours. furnace load.
B45 1.4 White layer/compound Each batch or Each lot or Each batch or N/A
’ 215 zone (when specified) furnace load. every 4 hours. furnace load.
QUENCHANT AND REQUIREMENTS / FREQUENCY
5.0 SOLUTION TEST Batch (Chamber) Continuous Salt Bath Atmosphere OK/NOK/NA
PARAMETERS Furnace Furnace Generation
Quench Media Controls N/A
(if applicable)
Polymer Quench Media N/A
Concentration Daily Daily Daily N/A
B5.1 gli Every six months Every six months Every six months
’ (complete (complete (complete
replacement of the  |replacement of the [replacement of the
Contamination quen(_:h media and quen(_:h media and quen(_:h media and N/A
cleaning of the cleaning of the cleaning of the
quench tank within  [quench tank within  |quench tank within
six months satisfies [six months satisfies |six months satisfies
this requirement). this requirement). this requirement).
Water Quench Media N/A
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Related
Item # HTSA Category/Process Steps
Question #
Every six months Every six months Every six months
(complete (complete (complete
212 replacement of the  |replacement of the  [replacement of the
B5.2 . ; .
3.14 . quench media and  |quench media and |quench media and
Suspended solids . . . N/A
cleaning of the cleaning of the cleaning of the
quench tank within ~ [quench tank within  |quench tank within
six months satisfies [six months satisfies |[six months satisfies
this requirement). this requirement). this requirement).
Salt Quench Media N/A
212
BS.3 3.14
' Analysis and Contaminants [Every six months. Every six months. Every six months. N/A
Oil Quench Media N/A
212
B5.4 314 Water content, suspended
' solids, viscosity, total acid, |Every six months. Every six months. Every six months. N/A
and flash point.
(I?:st Preventive - Soluble N/A
B5.5 2.13 !
Concentration 2x/week 2x/week 2x/week N/A
Cleaning Solution N/A
Concentration of cleaner  |Daily Daily Daily N/A
B5.6 2.1
Temperature of solution
(required if temperature is | cpig Each shift. Each shift. N/A
specified to be above
ambient temperature).

2020 Copyright AIAG




AIAG

cal-9

Special Process: Heat Treat System Assessment
Fourth Edition, June 2020

PROCESS TABLE C — Aluminum Heat Treating
All requirements given below are subordinate to customer specific requirements.
The Customer may have additional requirements, e.g. inspection testing, greater frequencies. When performing the job audit, the
auditor shall verify heat treater is conforming to the Customer's requirements.
Continuous furnace frequencies for item numbers C4.1 are per lot (work order) or as specified, whichever is more frequent.
OK - Complies to requirement
NOK - Does not comply to requirement (Explain noncompliance in '‘Related HTSA Question #')
NA - Requirement not applicable
Related
Item # HTSA Category/Process Steps
Question #
1.0 PROCESS AND TEST EQUIPMENT REQUIREMENTS OK/NOK/NA
c11 31 Recording instruments are required for temperature controlling devices and protective atmosphere OK
’ ’ monitoring unit, e.g. dew point, oxygen probe, or other atmosphere controlling devices.
Laboratory and Test equipment used for product and process testing shall be calibrated annually at a
Cc1.2 2.16 minimum, per the applicable national standard (e.g. ASTM, EN, JIS) or approved equivalent standard, [OK
and verified per internal procedure if not specified in the applicable standard.
C1.3 3.2 Furnace weigh scales shall be verified quarterly and calibrated annually at a minimum. OK
cl4 32 Refractometers typically used to check polymer quenchants and washer solutions shall be verified OK
’ ’ prior to use with distilled water.

2.0 PYROMETRY OK/NOK/NA
C21 gg Thermocouples and calibration of thermocouples shall conform to Section P3.1. OK
Cc2.2 gg Calibration of Instrumentation shall conform to Section P3.2. OK
c2.3 3.2 System Accuracy Test (SAT) for all control, monitoring, and recording thermocouples shall conform to OK

’ 3.3 Section P3.3

Temperature Uniformity Survey (TUS) frequency shall be quarterly and after major rebuild per Section
P3.4.
Temperature Uniformity tolerance for solution and aging furnaces shall be +/- 5°C (+/- 10°F).

c24 3.4 Temperature Uniformity tolerance for annealing furnaces shall be +/- 15°C (+/- 25°F). OK
Minimum and maximum temperature of the operating range shall be tested.
Exception: If the operating range of the Qualified Work Zone is equal to or less than 85°C (155°F)
then only one temperature is required to be tested. The test temperature shall be within the operating
range of the Qualified Work Zone.
For Solution Treating and Aging:
Process temperature(s) shall be controlled within +/- 5°C (or +/- 10°F) of the set point as evidenced by
recording instruments. Furnace temperature shall be controlled with soak times starting at the lower

C2.5 3.5 e ) OK
tolerance limit (as defined above).
For Continuous Furnaces, this requirement applies to the Qualified Work Zone.
For Annealing Furnaces:
Process temperature(s) shall be controlled within +/- 10°C (or +/- 15°F) of the set point as evidenced
by recording instruments. Furnace temperature shall be controlled with soak times starting at the

C2.6 3.5 L ) OK
lower tolerance limit (as defined above).
For Continuous Furnaces, this requirement applies to the Qualified Work Zone.
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Related
Item # HTSA Category/Process Steps
Question #
Non-contact thermometry devices used for temperature monitoring (e.g. infrared pyrometer, thermal
c2.7 3.2 imaging camera) shall be calibrated annually at a minimum in the temperature range to be used N/A
utilizing a blackbody device or per the manufacturer's recommended procedure.
REQUIREMENTS / FREQUENCY
PROCESS MONITORING Q Q
3.0 PARAMETERS OK/NOK/NA
Batch (Chamber) Furnace Continuous Furnace
Continuous recording with alarm [Continuous recording with alarm
system set per limits in C2.5 and [system set per limits in C2.5 and
. . C2.6. In absence of alarm C2.6. In absence of alarm
1.4 Monitor primary temperature ) )
C3.1 214 control instrument(s) system, sign-off every 2 hours system, sign-off every 2 hours N/A
’ ' and at the end of the cycle, or and at the end of the cycle, or
each cycle for processes under 2 [each cycle for processes under 2
hours satisfies this requirement. |hours satisfies this requirement.
Sign-off twice/shift and after any
1.4 Monitor time in furnace, cycle change in the belt speed. Alarm
C3.2 ) . oY Each batch or furnace load. systems (if set per acceptable N/A
2.14 time, or belt speed. T . )
limits) or continuous recording
satisfy this requirement.
Sign-off twice/shift and after any
. . N change in loading rate. Alarm
C3.3 14 Monl|tor load size, f|>'<tur|ng, or Each batch or furnace load. systems (if set per acceptable N/A
2.7 loading rate as applicable. o . )
limits) or continuous recording
satisfy this requirement.
Quench Media Process N/A
Parameters
Continuous recording with alarm |Continuous recording with alarm
system set per acceptable limits. [system set per acceptable limits.
In absence of alarm system, sign-In absence of alarm system, sign-
Temperature off every 2 hours and at the end |off every 2 hours and at the end [N/A
of the cycle, or each cycle for of the cycle, or each cycle for
processes under 2 hours processes under 2 hours
satisfies this requirement. satisfies this requirement.
Media Flow Rate and Pressure shall be monitored with alarm
c34 14 system set per acceptable limits. In absence of alarm system, sign-
’ 212 Quench Media - Sprayed off every 2 hours and at the end of the cycle, or each cycle for N/A
processes under 2 hours satisfies this requirement. Nozzle pattern
(number and direction) are to be defined, verified, and logged.
Media Flow Rate shall be monitored with alarm system set per
acceptable limits. In absence of alarm system, sign-off every 2
Quench Media - Forced Air hours and at the end of the cycle, or each cycle for processes N/A
under 2 hours satisfies this requirement. Distribution pattern is to be
defined, verified, and logged.
Quench Media - Submerged Continuous monitor of level with alarm or daily verification. N/A
- Monitor the agitation during the quenching operation with alarm
Agitation systems set at acceptable limits. N/A
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Related
Item # HTSA Category/Process Steps
Question #
Quench Delay Time -
Quench delay time shall be
based on the time that the
fyrnace door .st?rts to open to the Each basket/coil strip for pusher
time the load is: .
14 (a) at the bottom of the quench type or roller hearth continuous
C3.5 ) : ) Each batch or furnace load. furnaces. Not applicable for N/A
212 tank for immersion quench, .
. . furnaces where parts free fall into
(b) until Quench chamber door is the quench
closed and forced air is turned on q '
for forced air quench,
(c) until quench spray is applied
to part(s), for spray quench.
REQUIREMENTS / FREQUENCY
IN-PROCESS/FINAL TEST Q Q
4.0 PARAMETERS OK/NOK/NA
Batch (Chamber) Furnace Continuous Furnace
For hardness testing, each batch |For hardness testing, every 4
or furnace load. hours.
14 Hardness, tensile test, or other  |For other destructive testing For other destructive testing
C4.1 2 '15 destructive test per customer methods, daily per furnace methods, daily per furnace OK
’ specification (when specified). unless specified by Customer to |unless specified by Customer to
be checked with greater be checked with greater
frequency, e.g. each batch. frequency, e.g. each batch.
REQUIREMENTS / FREQUENCY
QUENCHANT AND SOLUTION g 9
5.0 TEST PARAMETERS OK/NOK/NA
Batch (Chamber) Furnace Continuous Furnace
Polymer Quench Media OK
Concentration Daily Daily OK
C5.1 212 i i
. 3.14 Every six months (complete Every six months (complete
replacement of the quench replacement of the quench
Cooling Curve Analysis media and cleaning of the media and cleaning of the OK
quench tank within six months quench tank within six months
satisfies this requirement). satisfies this requirement).
Water Quench Media OK
Every six months (complete Every six months (complete
212
C5.2 3.14 replacement of the quench replacement of the quench
’ Suspended solids media and cleaning of the media and cleaning of the OK
quench tank within six months quench tank within six months
satisfies this requirement). satisfies this requirement).
Cleaning Solution OK
Concentration of cleaner Daily Daily OK
C5.3 2.1 ]
Temperature of solution
(required if temperature is Each shift. Each shift. oK
specified to be above ambient
temperature).

2020 Copyright AIAG




AIAG

cal-9

Special Process: Heat Treat System Assessment

Fourth Edition, June 2020

PROCESS TABLE D - Induction Heat Treating
All requirements given below are subordinate to customer specific requirements.
The Customer may have additional requirements, e.g. inspection, testing, greater frequencies. When performing the job audit, the
auditor shall verify heat treater is conforming to the Customer's requirements.
OK - Complies to requirement
NOK - Does not comply to requirement (Explain noncompliance in ‘Related HTSA Question #')
NA - Requirement not applicable
Related
Item # HTSA Category/Process Steps
Question #
1.0 PROCESS AND TEST EQUIPMENT REQUIREMENTS OK/NOK/NA
Laboratory and Test equipment used for product and process testing shall be calibrated annually at
D11 2.16 a minimum, per the applicable national standard (e.g. ASTM, EN, JIS) or approved equivalent N/A
standard, and verified per internal procedure if not specified in the applicable standard.
D1.2 2.16 Files for testing hardness shall be verified per the Customer requirement. N/A
D13 32 Refractometers typically used to check polymer quenchants and washer solutions shall be verified N/A
' ’ prior to use with distilled water.
2.0 PYROMETRY OK/NOK/NA
D2.1 gg Thermocouples and calibration of thermocouples shall conform to Section P3.1. N/A
D2.2 gg Calibration of instrumentation shall conform to Section P3.2. N/A
Non-contact thermometry devices used for temperature monitoring (e.g. infrared pyrometer, thermal
D2.3 3.2 imaging camera) shall be calibrated annually at a minimum in the temperature range to be used N/A
utilizing a blackbody device or per the manufacturer’'s recommended procedure.
PROCESS MONITORING
3.0 PARAMETERS REQUIREMENTS / FREQUENCY OK/NOK/NA
All process parameters shall be checked at the beginning of every shift, tool change, or any equipment repair.
In absence of process parameter alarms, also check process parameters at end of shift or lot
(whichever is the greater frequency).
D3.1 1.4 Monitor cycle time. Check cycle time at start of production, every 8 hours, N/A
2.14 and after any process change.
An energy monitor or signature monitor is required and
14 shall be equipped with alarms set at acceptable limits
D3.2 2.14 Monitor energy/power. . _q PP . P " IN/A
316 This requirement applies to each power supply (not per
’ coil).
Monitor part temperature (when specified). Check at start of production, every 4 hours, and after
1.4 J— any process change.
D3.3 3.12 Note.. This does not replacg the 100% of parts monitored and alarmed set to limits N/A
requirement for energy or signature e e ) .
monitors specified in the control plan satisfies this requirement.
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Related
Item # HTSA Category/Process Steps
Question #
Quench Temperature Alarm system for high and low temperature is required. |N/A
Quench Media Level Continuous monitor with alarm or daily verification. N/A
D3.4 1.4 Alarm system for quench pressure and flow rate for
2.12 high and low limits is required.
Quench Pressure and Flow In the absence of an alarm, the quench pressure and N/A
flow shall be checked at start of production run and
every 8 hours.
Temper Delay Time -
14 The maximum delay time between
D3.5 ) quenching and tempering shall be Each batch. N/A
2.12 o
specified on the control plan and
monitored.
IN-PROCESS/FINAL TEST
4.0 PARAMETERS REQUIREMENTS / FREQUENCY (PER COIL) OK/NOK/NA
1 part at start of production run, end of production run,
D41 14 Induction pattern and every 4 hours m|n!mum, and 1. part pre- and 1 part N/A
2.15 post- tool change, equipment repair, station alarm
(shutdown greater than 4 hours, malfunction, etc.).
1 part at start of production run, end of production run,
D4.2 14 Total or Effective Case depth and 1 part per 8 hours mlnlmum, and 1.part pre- and 1 N/A
2.15 part post- tool change, equipment repair, station alarm
(shutdown greater than 4 hours, malfunction, etc.).
1 part at start of production run, end of production run,
D4.3 1.4 Surface hardness and every 4 hours minimum, and 1_ part pre- and 1 part N/A
2.15 post- tool change, equipment repair, station alarm
(shutdown greater than 4 hours, malfunction, etc.).
1 part at start of production run, end of production run,
1.4 e and every 8 hours minimum, and 1 part pre- and 1 part
D4.4 Core hardness (when specified) . . . N/A
2.15 post- tool change, equipment repair, station alarm
(shutdown greater than 4 hours, malfunction, etc.).
Microstructure shall be checked at a low . )
magnification of 100X and a high 1 part at start of product|c‘>n. run, end of production run,
1.4 e and 1 part per 8 hours minimum, and 1 part pre- and 1
D4.5 maghnification of 400X or above. . . ; N/A
2.15 ) . part post- tool change, equipment repair, station alarm
Microstructure visual references shall be ;
available (shutdown greater than 4 hours, malfunction, etc.).
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Related
Item # HTSA Category/Process Steps
Question #
QUENCHANT AND SOLUTION TEST
5.0 PARAMETERS REQUIREMENTS / FREQUENCY OK /NOK/NA
Polymer Quench Media N/A
Concentration Daily N/A
2.12
D5.1 3.14
' Every six months (complete replacement of the quench
Cooling Curve Analysis media and cleaning of the quench tank within six N/A
months satisfies this requirement).
Water Quench Media N/A
2.12 .
D5.2 314 Every six months (complete replacement of the quench
’ Suspended solids media and cleaning of the quench tank within six N/A
months satisfies this requirement).
Brine or Caustic Quench Media N/A
Concentration and/or Specific Gravity Daily N/A
2.12
D5.3 314
’ Every six months (complete replacement of the quench
Suspended solids media and cleaning of the quench tank within six N/A
months satisfies this requirement).
Rust Preventive - Soluble Oil N/A
D5.4 2.13
Concentration 2x/week N/A
Cleaning Solution N/A
Concentration of cleaner Daily N/A
D5.5 2.11
Temperature of solution (required if
temperature is specified to be above Each shift. N/A
ambient temperature).
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PROCESS TABLE E — Annealing / Normalizing / Stress-Relieving
All requirements given below are subordinate to customer specific requirements.
The Customer may have additional requirements, e.g. inspection testing, greater frequencies. When performing the job audit, the
auditor shall verify heat treater is conforming to the Customer's requirements.
Continuous furnace frequencies for item numbers E4.2 and E4.3 are per lot (work order) or as specified, whichever is more frequent.
OK - Complies to requirement
NOK - Does not comply to requirement (Explain noncompliance in 'Related HTSA Question #')
NA - Requirement not applicable
Related
Item # HTSA Category/Process Steps
Question #
1.0 PROCESS AND TEST EQUIPMENT REQUIREMENTS OK/NOK/NA
3.1 Recording instruments are required for temperature controlling devices and protective atmosphere
E1.1 - . ) . . OK
3.7 monitoring unit, e.g. dew point, oxygen probe, or other atmosphere controlling devices.
A program for furnace, generator, and oxygen probe burnout is required (applies to carbon bearing
E1.2 1.18 OK
atmospheres).
E1.3 3.2 Furnace weigh scales shall be verified quarterly and calibrated annually at a minimum. OK
Dew pointers, gas analyzers, spectrometers, and carbon IR combustion analyzers (shim stock
E1.4 3.2 analysis), used to verify carbon potential in furnaces, shall be calibrated annually at a minimum. This is |OK
applicable when used in controlling carbon-bearing atmospheres.
Verification of spectrometers and carbon IR combustion analyzers (shim stock/foil analysis) shall be
E1.5 3.2 . . OK
performed daily or prior to use.
Verification of gas analyzers with zero gas and span gas when used as the back-up verification shall
E1.6 3.2 be performed weekly at a minimum. When used for primary control of the carbon-bearing oK
atmospheres, verification shall be daily.
E17 39 Atmosphere controllers shall be calibrated quarterly (single-point or multi-point calibration). oK
. : A six month calibration interval is allowed if multi-point calibration is utilized.
216 Laboratory and Test equipment used for product and process testing shall be calibrated annually at a
E1.8 . minimum, per the applicable national standard (e.g. ASTM, EN, JIS) or approved equivalent standard, |OK
3.2 o . ) P :
and verified per internal procedure if not specified in the applicable standard.
Refractometers typically used to check polymer quenchants and washer solutions shall be verified prior
E1.9 3.2 . . OK
to use with distilled water.
2.0 PYROMETRY OK/NOK/NA
E2.1 gg Thermocouples and calibration of thermocouples shall conform to Section P3.1. oK
E2.2 gg Calibration of instrumentation shall conform to Section P3.2. OK
3.2 System Accuracy Test (SAT) for all control, monitoring, and recording thermocouples shall conform to
E2.3 : OK
3.3 Section P3.3.
Temperature Uniformity Survey (TUS) shall be performed annually and after major rebuild per Section
P3.4.
E2.4 3.4 Temperature uniformity tolerance for furnaces operating at or above 680°C (1250°F) shall be +/- 15°C |OK
(or +/- 25°F).
Temperature uniformity tolerance for furnaces operating below 680°C (1250°F) shall be +/- 10°C (or +/-
20°F).
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Related
Item # HTSA Category/Process Steps
Question #
For processes at or above 680°C (1250°F):
Process temperature(s) shall be controlled within +/- 10°C (or +/- 15°F) of the set point as evidenced
by recording instruments. Furnace temperature shall be controlled with soak times starting at the lower
E2.5 3.5 . ) oK
tolerance limit (as defined above).
For Continuous Furnaces, this requirement applies to the Qualified Work Zone.
For processes below 680°C (1250°F):
Process temperature(s) shall be controlled within +/- 5°C (or +/- 10°F) of the set point as evidenced by
continuous recording instruments. Furnace temperature shall be controlled with soak times starting at
E2.6 3.5 - . oK
the lower tolerance limit (as defined above).
For Continuous Furnaces, this requirement applies to the Qualified Work Zone.
REQUIREMENTS / FREQUENCY
3.0 PROCESS MONITORING OK / NOK / NA
PARAMETERS Batch (Chamber) Continuous Furnace Atmosph.ere
Furnace Generation
Continuous recording Continuous recording
with alarm system set  |with alarm system set |Generators shall be
per limits in E2.5 and per limits in E2.5 and continuously monitored
. . E2.6 In absence of E2.6. In absence of and recorded. Sign-off
Monitor primary . ) . )
1.4 alarm system, sign-off |alarm system, sign-off |required for each shift
E3.1 temperature control OK
2.14 . every 2 hours and at the |every 2 hours and at the |for generators. An
instrument(s). .
end of the cycle, or each|end of the cycle, or each|alarm system will
cycle for processes cycle for processes satisfy the sign-off
under 2 hours satisfies [under 2 hours satisfies [requirement.
this requirement. this requirement.
Generators shall be
continuously monitored
and recorded. Other
1.4 Monitor generator systems, such as
E3.2 2.14 atmos hgeres nitrogen-methanol OK
3.7 P ' systems, may either be
continuously monitored
and alarmed, or sign-
off every 2 hours.
Continuous recording Continuous recording
with alarms set per with alarms set per
acceptable limits. In acceptable limits. In
absence of alarm absence of alarm
1.4 . . . .
E3.3 214 Monitor primary furnace system, sign-off every 2 |system, sign-off every 2 oK
’ 3 7 atmosphere control(s). hours and at the end of [hours and at the end of
' the cycle, or each cycle |the cycle, or each cycle
for processes under 2  [for processes under 2
hours satisfies this hours satisfies this
requirement. requirement.
1.4 . .
214 Verify primary atmosphere
E3.4 3 7 control method by back-up |Daily Daily Daily oK
3' 8 method.
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Related
Item # HTSA Category/Process Steps
Question #
Sign-off twice/shift and
after any change in the
. L belt speed. Alarm
1.4 Monitor time in furnace, Each batch or .
E3.5 . systems (if set per OK
2.14 cycle time, or belt speed. |furnace load. L
acceptable limits) or
continuous recording
satisfy this requirement.
14 Monlto.r load size, fixturing, Each batch or Sign-off tW|ce/sh|ft and
E3.6 or loading rate as after any change in OK
2.7 ) furnace load. .
applicable. loading rate.
Monitor cooling rate (start
E3.7 2.14 temp, end temp, °F/min), E)z‘;h batch or furace Once per shift OK
as applicable
REQUIREMENTS / FREQUENCY
4.0 IN-PROCESS/FINAL TEST OK / NOK / NA
PARAMETERS Batch (Chamber) Continuous Furnace Atmosph.ere
Furnace Generation
Microstructure shall be
checked at a low ) )
L Daily per furnace unless [Daily per furnace unless
magnification of 100X and o o
; - specified by Customer |specified by Customer
1.4 a high magnification of ) .
E4.1 to be checked with to be checked with OK
215 400X or above (when reater frequency, e reater frequency, e
specified). Microstructure 9 q Y. €9. 19 q Y: 8.9
: each batch. each batch.
visual references shall be
available.
E4.2 1.4 Surface hardness (when Each batch or Each lot or oK
’ 215 specified). furnace load. every 4 hours.
E43 1.4 Core hardness (when Each batch or Each lot or oK
’ 215 specified). furnace load. every 4 hours.
SOLUTION TEST REQUIREMENTS / FREQUENCY
5.0 OK/NOK/NA
PARAMETERS Batch (Chamber) Continuous Furnace Atmosph.ere
Furnace Generation
(R)‘fllst Preventive - Soluble OK
E5.1 2.13 !
Concentration 2x/week 2x/week OK
Cleaning Solution OK
Concentration of cleaner  [Daily Daily OK
E5.2 2.11
Temperature of solution
(required if temperature is e o ) i Each shift. oK
specified to be above
ambient temperature).
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PROCESS TABLE F — Low Pressure Processing
(Carburizing / Carbonitriding / Neutral Hardening)
All requirements given below are subordinate to customer specific requirements.
The Customer may have additional requirements, e.g. inspection testing, greater frequencies. When performing the job audit, the
auditor shall verify heat treater is conforming to the Customer's requirements.
OK - Complies to requirement
NOK - Does not comply to requirement (Explain noncompliance in ‘Related HTSA Question #')
NA - Requirement not applicable
Related
Item # HTSA Category/Process Steps
Question #
1.0 PROCESS AND TEST EQUIPMENT REQUIREMENTS OK/NOK/NA
F1.1 3.1 All gaseous quench systems shall have pressure indicators and fan operation indicators. N/A
F12 3.1 Recording instruments are required for temperature controlling devices and protective atmosphere N/A
’ 3.17 monitoring unit, e.g. dew point, oxygen probe, or other atmosphere controlling devices.
Flow controllers for atmosphere delivery shall be calibrated annually or verified annually against a
calibrated master.
F1.3 3.2 N/A
The master used for verification shall be calibrated at a minimum annually per applicable ASTM,
NIST, ISO, or other national equivalent standard.
F14 32 Verification of spectrometers and carbon IR combustion analyzers (shim stock/foil analysis) shall be N/A
’ ’ performed daily or prior to use.
Vacuum monitoring devices shall be calibrated annually or verified annually against a calibrated
master.
F1.5 3.2 N/A
The master used for verification shall be calibrated at a minimum annually per applicable ASTM,
NIST, ISO, or other national equivalent standard.
Laboratory and Test equipment used for product and process testing shall be calibrated annually at
F1.6 2.16 a minimum, per the applicable national standard (e.g. ASTM, EN, JIS) or approved equivalent N/A
standard, and verified per internal procedure if not specified in the applicable standard.
F1.7 2.16 Files for testing hardness shall be verified per the Customer requirement. N/A
F18 39 Refractometers typically used to check polymer quenchants and washer solutions shall be verified N/A
’ ’ prior to use with distilled water.
2.0 PYROMETRY OK/NOK/NA
F2.1 gg Thermocouples and calibration of thermocouples shall conform to Section P3.1. N/A
F2.2 gg Calibration of instrumentation shall conform to Section P3.2. N/A
F2.3 3.2 System Accuracy Test (SAT) for all control, monitoring, and recording thermocouples shall conform N/A
’ 3.3 to Section P3.3. /
Temperature Uniformity Survey (TUS) shall be performed annually and after major rebuild per
Section P3.4.
F2.4 34 N/A
Temperature uniformity tolerance for hardening and tempering furnaces shall be +/- 10°C or +/-
20°F.
F25 35 Temperature(s) for austentizing processes shall be controlled within +/- 10°C (or +/- 15°F) of the set N/A
’ ’ point as evidenced by recording instruments.
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Related
Item # HTSA Category/Process Steps
Question #
F26 35 Temperature(s) for tempering and precipitation hardening processes shall be controlled within +/- N/A
) ) 5°C (or +/- 10°F) of the set point as evidenced by recording instruments.
3.0 PROCESS MONITORING PARAMETERS REQUIREMENTS / FREQUENCY OK/NOK/NA
Continuous recording with alarm system set per
14 Monitor primary temperature control limits in F2.5. In absence of alarm system, sign-off
F3.1 ) . P y P every 2 hours and at the end of the cycle, or each |N/A
2.14 instrument(s). e :
cycle for processes under 2 hours satisfies this
requirement.
Continuous recording with alarm system. In
. . - absence of alarm system, sign-off every 2 hours
F3.2 14 Monlto_r pressure and flow in the carburizing/ and at the end of the cycle, or each cycle for N/A
214 carbonitriding process. o .
processes under 2 hours satisfies this
requirement.
1.4
2.14 Verify primary atmosphere control method by . e
F3.3 37 back-up method. Daily, per qualified work zone (chamber). N/A
3.8
12 Prior to production (during APQP phase), the
F3.4 2'7 Calculate part surface area. surface area of the parts shall be calculated and  |N/A
’ documented for each load configuration.

Quench Media Process Parameters — Liquid N/A

Quench Delay Time Each batch or furnace load. N/A
Continuous recording with sign-off every 2 hours
and at the end of the cycle, or each cycle for

Temperature processes under 2 hours. Alarm systems (if set N/A

1.4 per acceptable limits) satisfy the sign-off
F3.5 212 requirement.

Quench Level Daily check or alarm system is required. N/A
Daily check or alarm system is required.

Agitation Acceptable methods for checking agitation are N/A
using flow sensors, current sensors, or pressure
differential sensors.

Quench Media Process Parameters - Gas N/A

Quench Delay Time Monitor each load. Alarm system is required. N/A

F3.6 21142 Pressure in the quench cell Monitor each load. Alarm system is required. N/A

Fan speed or power Monitor each load. Alarm system is required. N/A

Cooling water temperature and flow rate Monitor each load. Alarm system is required. N/A

Temper Delay Time -

14 The maximum delay time between quenching

F3.7 212 and tempering shall be controlled per the control Each batch or furnace load. N/A

plan.

IN-PROCESS/FINAL TEST

4.0 PARAMETERS REQUIREMENTS / FREQUENCY OK/NOK/NA

Microstructure shall be checked at a low Daily per furnace (must rotate cells) or any time
Fat 14 |magnification of 100X and a high magnification | 21 P20 15828 0 10 %8 &208) BT S N/A

' 215 of 400X or above. Microstructure visual o1 the p P
. specification.
references shall be available.
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Related
Item # HTSA Category/Process Steps
Question #
F4.2 21'145 Surface hardness Each batch or furnace load. N/A
14 Daily per furnace (must rotate cells) or any time
F4.3 2 '15 Core hardness (when specified) one of the process parameters is out of N/A
’ specification.
14 Daily per furnace (must rotate cells) or any time
F4.4 2 '15 Case depth (when specified) one of the process parameters is out of N/A
’ specification.
QUENCHANT AND SOLUTION TEST
5.0 PARAMETERS REQUIREMENTS / FREQUENCY OK/NOK/NA
Polymer Quench Solution N/A
Concentration Daily N/A
212
F5-1 3.14
Quenchability Check cooling curve, viscosity, or Every six mqnths (complgte replacement of the
o quench media and cleaning of the quench tank N/A
titration. s - ) :
within six months satisfies this requirement).
Oil Quenching N/A
F5.2 2.12
Water content, suspended solids, viscosity, Every six months N/A
cooling curve, total acid, and flash point. Y ’
Rust Preventative Solution — Soluble Oil N/A
F5.3 213
Concentration 2x/week N/A
Cleaning Solution N/A
Concentration Daily N/A
F5.4 2.11
Tempergture of solution (rqu|red if temperature Each shift. N/A
is specified to be above ambient temperature).
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PROCESS TABLE G - Sinter Hardening
All requirements given below are subordinate to customer specific requirements.
The Customer may have additional requirements, e.g. inspection testing, greater frequencies. When performing the job audit, the
auditor shall verify heat treater is conforming to the Customer's requirements.
Continuous furnace frequencies for item numbers G4.2, G4.3, G4.4, and G4.5 are per lot (work order) or as specified, whichever is more
frequent.
OK - Complies to requirement
NOK - Does not comply to requirement (Explain noncompliance in 'Related HTSA Question #')
NA - Requirement not applicable
Related
Item # HTSA Category/Process Steps
Question #
1.0 PROCESS AND TEST EQUIPMENT REQUIREMENTS OK/NOK/NA
3.1 Recording instruments are required for temperature controlling devices and protective atmosphere
G1.1 o . . ) ; N/A
3.7 monitoring unit, e.g. dew point, oxygen probe, or other atmosphere controlling devices.
G1.2 3.1 Atmosphere flow meters/indicators are required. N/A
G13 118 A program for furnace, generator, and oxygen probe burnout is required (applies to carbon bearing N/A
' ’ atmospheres).
G14 32 Dew pointers, gas analyzers, spectrometers, and carbon IR combustion analyzers (shim stock/foil N/A
' ’ analysis), used to verify carbon potential in furnaces, shall be calibrated annually at a minimum.
Verification of spectrometers and carbon IR combustion analyzers (shim stock/foil analysis) shall be
G1.5 3.2 ) - N/A
performed daily or prior to use.
Verification of gas analyzers with zero gas and span gas when used as the back-up verification shall be
G1.6 3.2 performed weekly at a minimum. When used for primary control of the carbon-bearing atmospheres, N/A
verification shall be daily.
G1.7 32 Atmosphere controllers shall be calibrated quarterly (single-point or multi-point calibration). N/A
) : A six month calibration interval is allowed if multi-point calibration is utilized. /
216 Laboratory and Test equipment used for product and process testing shall be calibrated annually at a
G1.8 § minimum, per the applicable national standard (e.g. ASTM, EN, JIS) or approved equivalent standard, N/A
3.2 p . . A :
and verified per internal procedure if not specified in the applicable standard.

2.0 PYROMETRY OK/NOK/NA
G2.1 gg Thermocouples and calibration of thermocouples shall conform to Section P3.1. N/A
G2.2 gg Calibration of instrumentation shall conform to Section P3.2. N/A
G23 3.2 System Accuracy Test (SAT) for all control, monitoring, and recording thermocouples shall conform to N/A

' 3.3 Section P3.3. /

Temperature Uniformity Survey (TUS) shall be performed annually and after major rebuild per Section
P3.4.

G2.4 3.4 N/A
Temperature uniformity tolerance for sinter hardening furnaces shall be +/- 15°C (or +/- 25°F).
Temperature uniformity tolerance for tempering furnaces shall be +/- 10°C (or +/- 20°F).
For proc at or above 1000°C (1830°F):
Process temperature(s) shall be controlled within +/- 20°C (+/- 35°F) of the set point as evidenced by
recording instruments. Furnace temperature shall be controlled with soak times starting at the lower

G2.5 3.5 . : N/A
tolerance limit (as defined above).
For Continuous Furnaces, this requirement applies to the Qualified Work Zone.

2020
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Related
Item # HTSA Category/Process Steps
Question #
For proc less than 1000°C (1830°F):
Process temperature(s) shall be controlled within +/- 10°C (or +/- 15°F) of the set point as evidenced by
recording instruments. Furnace temperature shall be controlled with soak times starting at the lower
G2.6 4.5 e : N/A
tolerance limit (as defined above).
For Continuous Furnaces, this requirement applies to the Qualified Work Zone.
REQUIREMENTS / FREQUENCY
3.0 PROCESS MONITORING ey S/ QUENG OK / NOK / NA
PARAMETERS Batch (Chamber) Continuous Furnace Atmospl'!ere
Furnace Generation
Continuous recording Continuous recording
with alarm system set  |with alarm system set
o o Generators shall be
per limits in G2.5 and per limits in G2.5 and . .
continuously monitored
. . G2.6. In absence of G2.6. In absence of )
1.4 Monitor primary : : and recorded. Sign-off
alarm system, sign-off [alarm system, sign-off . :
G3.1 1.6 temperature control required for each shift N/A
. every 2 hours and at the [every 2 hours and at the
2.14 instrument(s). for generators. An alarm
end of the cycle or each [end of the cycle or each . .
system will satisfy the
cycle for processes cycle for processes sian-off requirement
under 2 hours satisfies |under 2 hours satisfies o q ’
this requirement. this requirement.
Generators shall be
continuously monitored
14 and recorded. Other
) . systems, such as
G3.2 214 Monitor generator nitrogen-methanol N/A
3.7 atmospheres. .
systems, may either be
3.1 - .
continuously monitored
and alarmed, or sign-off
every 2 hours.
Continuous recording Continuous recording
with alarm system. In with alarm system. In
absence of alarm absence of alarm
14 system, sign-off every 2 [system, sign-off every 2
G3.3 1.6 Monitor primary furnace hours and at the end of |hours and at the end of N/A
2.14 atmosphere control(s).
the cycle, or each cycle [the cycle, or each cycle
3.7
for processes under 2 |for processes under 2
hours satisfies this hours satisfies this
requirement. requirement.
1.4 . .
214 Verify primary atmosphere
G3.4 3 7 control method by back-up [Daily Daily Daily N/A
’ method.
3.8
1.4 Monitor time in furnace, Each batch or Sign-off tW|ce/sh|ft and
G3.5 ; after any change in the N/A
2.14 cycle time, or belt speed. [furnace load.
belt speed.
14 Monlto!' load size, fixturing, Each batch or Sign-off tW|ce/sh|f_t and
G3.6 or loading rate as after any change in N/A
2.7 ) furnace load. ;
applicable. loading rate.
Quench Delay Time -
Quench delay time shall be
based on the time that the
furnace door starts to open .
G3.7 1.4 to the time the load is at the Each batch or Not applicable for belt N/A
212 furnace load. furnaces.
bottom of the quench tank
(oil) or the start of the gas
pressure quenching (gas
quench).
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Related
Item # HTSA Category/Process Steps
Question #
Quench Media Process N/A
Parameters - Oil
One of the three options
is required. One of the three options
is required.
(1) Record temperature
per batch or 2x per shift, |(1) Record temperature
whichever is more 2x per shift, or after any
Temperature of water
frequent. change.
exchange system for
quench Cha”‘ber. (does not (2) Continuously record |(2) Continuously record N/A
apply to convection . .
systems) temperature and sign-off [temperature and sign-off
4 ’ per batch or 2x per shift, |2x per shift, or after any
G38 14 whichever is more change.
212 frequent.
(3) Alarm system on
(3) Alarm system on temperature controller.
temperature controller.
Alarm system is Alarm system is
required to ensure required to ensure
proper operation of the |proper operation of the
- fans. fans.
Agitation
(Fan/Blower Speed) N/A
P If fan speed is variable, [If fan speed is variable,
then verify fan speed then verify fan speed
every 8 hours, or after |every 8 hours, or after
any change. any change.
Quench Media Process N/A
Parameters - Gas
Pres_sure in quench Monitor each load. Alarm system is required. N/A
1.4 vestibule.
G3.9 212
Fan speed or power. Monitor each load. Alarm system is required. N/A
Cooling water temperature Monitor each load. Alarm system is required. N/A
and flow rate.
REQUIREMENTS / FREQUENCY
4.0 IN-PROCESS/FINAL TEST OK / NOK / NA
PARAMETERS Batch (Chamber) Continuous Furnace Atmospl'!ere
Furnace Generation
Microstructure shall be
checked at a low . .
e Daily per furnace unless |Daily per furnace unless
magnification of 100X and o o
14 a hioh maanification of specified by Customer [specified by Customer
G4.1 ' 9h mag to be checked with to be checked with N/A
215 400X or above. reater frequency, e reater frequency, e
Microstructure visual 9 q ¥.€9. 19 q Y. €9
each batch. each load.
references shall be
available.
G4.2 1.4 Mechanical Testing (when [Each batch or Each lot or N/A
' 2.15 specified). furnace load. every 4 hours.
1.4 Each batch or Each lot or
G4.3 2.15 Apparent hardness. furnace load. every 4 hours. N/A
G4.4 1.4 Particle hardness (when Each batch or Each lot or N/A
' 2.14 specified). furnace load. every 4 hours.
G4 5 1.4 Core hardness (when Each batch or Each lot or N/A
’ 2.15 specified). furnace load. every 4 hours.
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PROCESS TABLE H - lon Nitriding
All requirements given below are subordinate to customer specific requirements.
The Customer may have additional requirements, e.g. inspection testing, greater frequencies. When performing the job audit, the
auditor shall verify heat treater is conforming to the Customer's requirements.
Please note that the corresponding process of Gas Nitriding is covered in Process Table "B" and Plasma lon Nitriding is covered
in Process Table "H".
OK - Complies to requirement
NOK - Does not comply to requirement (Explain noncompliance in ‘Related HTSA Question #')
NA - Requirement not applicable
Related
Item # HTSA Category/Process Steps
Question #

1.0 PROCESS AND TEST EQUIPMENT REQUIREMENTS OK/NOK/NA

H1.1 3.1 Recording instruments are required for temperature controlling devices and protective atmosphere N/A

' 3.7 monitoring unit, e.g. dew point, oxygen probe, or other atmosphere controlling devices.

H1.2 1.18 Vessel is to be free of contamination that may affect the process. N/A
Vacuum monitoring devices shall be calibrated annually or verified annually against a calibrated
master.

H1.3 3.2 N/A
The master used for verification shall be calibrated at a minimum annually per applicable ASTM,
NIST, ISO, or other national equivalent standard.
Gas ratio controllers for atmosphere delivery shall be calibrated annually or verified annually
against a calibrated master. Alternatively, using a Pre-mixed gas of Certified Composition satisfies

H1.4 33.121 this requirement. N/A
The master used for verification shall be calibrated at a minimum annually per applicable ASTM,
NIST, ISO, or other national equivalent standard.
Pre-Mixed Gases shall have a Certificate of Ratio of Gas Mixture and Gas Purity with each

H1.5 3.1 . N/A
shipment.
Laboratory and Test equipment used for product and process testing shall be calibrated annually at

H1.6 2.16 a minimum, per the applicable national standard (e.g. ASTM, EN, JIS) or approved equivalent N/A
standard, and verified per internal procedure if not specified in the applicable standard.

H1.7 2.16 Files for testing hardness, if used, shall be verified per the Customer requirement. N/A

1.4 The vessel shall achieve a leak up rate of 90 microns Hg per hour or less and shall be verified
H1.8 N/A
2.1 weekly.
2.0 PYROMETRY OK/NOK/NA
H2.1 3.2 Thermocouples and calibration of thermocouples shall conform to Section P3.1. N/A
H2.2 3.2 Calibration of instrumentation shall conform to Section P3.2. N/A
H2.3 3.2 Protection Tubes for thermocouples in the vessels, if used, shall be visually checked for each batch. N/A
Systems Accuracy Test (SAT) and Temperature Uniformity Survey (TUS) are not required.

H2.4 3.4 In lieu of SAT and TUS, temperature ranges shall be established during preproduction testing using N/A
multiple thermocouples representing the work zone and confirmed using a property survey and
documented in the Control Plan for each part.
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Related
Item # HTSA Category/Process Steps
Question #
Process temperature(s) shall be controlled with thermocouples in the load for each batch placed as
H2.5 3.5 practical to represent the extremes of the load (minimum and maximum temperatures) as N/A
evidenced by recording instruments.
Non-contact thermometry devices used for temperature monitoring (e.g. infrared pyrometer, thermal
H2.6 3.2 imaging camera) shall be calibrated annually at a minimum in the temperature range to be used N/A
utilizing a blackbody device or per the manufacturer’'s recommended procedure.
3.0 PROCESS MONITORING PARAMETERS REQUIREMENTS / FREQUENCY OK/NOK/NA
H3.1 1.4 Vess_el eva_cuatlo_n_t_o ?5 microns Hg or less is Each batch. N/A
2.1 required prior to initiating the cycle.
Continuous recording with alarm system set per
14 limits per the control plan. In absence of alarm
H3.2 2 '14 Monitor temperature control instrument(s). system, sign-off every 2 hours or each batch for N/A
’ processes under 2 hours satisfies this
requirement.
Continuous recording with alarm system set per
1.4 limits per the control plan. In absence of alarm
H3.3 2.14 Monitor vessel vacuum and pressure control(s). [system, sign-off every 2 hours or each batch for N/A
3.7 processes under 2 hours satisfies this
requirement.
H3.4 211‘2 Verify Process Gas Mixture settings. Each batch. N/A
H3.5 21112 Monitor time in furnace, cycle time. Each batch. N/A
H3.6 211‘2 Monitor load size and fixturing as applicable. Each batch. N/A
4.0 IN-PROCESS/FINAL TEST PARAMETERS REQUIREMENTS / FREQUENCY OK/NOK/NA
Microstructure shall be checked at a low
1.4 maghnification of 100X and a high magnification
H4.1 2.15 of 400X or above. Microstructure visual Each batch. N/A
references shall be available.
H4.2 21'145 Surface hardness Each batch. N/A
14 -
H4.3 215 Core hardness (when specified) Each batch. N/A
H4.4 21'145 Case depth (when specified) Each batch. N/A
H4.5 21'145 White Layer/Compound Zone (when specified) |Each batch. N/A
5.0 SOLUTION TEST PARAMETERS REQUIREMENTS / FREQUENCY OK/NOK/NA
Rust Preventive - Soluble Oil N/A
H5.1 2.13
Concentration 2x/week N/A
Cleaning Solution N/A
H5.2 211 Concentration of cleaner. Daily N/A
Tempergture of solution (rqu|red if temperature Each shift N/A
is specified to be above ambient temperature).
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PROCESS TABLE | — Hot Stamping
“Hot Stamping” is also known as dry contact press hardening, high strength metal sheet hardening, press hardening, or die press quenching. This
process first austenitizes and then simultaneously quenches and forms a part. Quenching is achieved by direct contact with a die that is internally
cooled with a suitable medium. The die is used in conjunction with a high tonnage press and relatively short heat treat cycles are used.
All requirements given below are subordinate to customer specific requirements.
The Customer may have additional requirements, e.g. inspection testing, greater frequencies. When performing the job audit, the auditor shall
verify heat treater is conforming to the Customer's requirements.
OK - Complies to requirement
NOK - Does not comply to requirement (Explain noncompliance in 'Related HTSA Question #)
NA - Requirement not applicable
Related
Item # HTSA Category/Process Steps
Question #
1.0 PROCESS AND TEST EQUIPMENT REQUIREMENTS OK/NOK/NA
1.1 3.1 Recording instruments are required for temperature controlling devices and protective atmosphere monitoring unit, N/A
’ 3.7 e.g. dew point, oxygen probe, or other atmosphere controlling devices.
1.2 32 To avoid double layer loading, furnace loading device and control elements shall be verified and maintained per N/A
’ ’ maintenance plan.
Dew pointers, gas analyzers, spectrometers, and carbon IR combustion analyzers (shim stock/foil analysis), used to
11.3 3.2 - ; . . e N/A
verify protective atmosphere in furnaces, shall be calibrated annually at a minimum.
Oxygen probe controllers shall be calibrated quarterly (single-point or multi-point calibration).
11.4 3.2 . VN ) ) . IO N/A
A six month calibration interval is allowed if multi-point calibration is utilized.
15 32 Verification of spectrometers and carbon IR combustion analyzers (shim stock/foil analysis) shall be performed daily N/A
’ ’ or prior to use.
Verification of gas analyzers with zero gas and span gas when used as the back-up verification shall be performed
11.6 3.2 e - . P : N/A
weekly at a minimum. When used for primary control of the carbon-bearing atmospheres, verification shall be daily.
Laboratory and Test equipment used for product and process testing shall be calibrated annually at a minimum, per
1.7 2.16 the applicable national standard (e.g. ASTM, EN, JIS) or approved equivalent standard, and verified per internal N/A
procedure if not specified in the applicable standard.
2.0 PYROMETRY OK/NOK/NA
12.1 gg Thermocouples and calibration of thermocouples shall conform to Section P3.1. N/A
12.2 212,) Calibration of instrumentation shall conform to Section P3.2. N/A
12.3 gg System Accuracy Test (SAT) for all control, monitoring, and recording thermocouples shall conform to Section P3.3. N/A
Temperature Uniformity Survey (TUS) shall be performed annually and after major rebuild per Section P3.4
12.4 3.4 N/A
Temperature uniformity tolerance for hardening furnaces shall be +/- 15°C (or +/- 25°F).
Process temperature(s) shall be controlled within +/- 10°C (or +/- 15°F) of the set point as evidenced by recording
instruments. Furnace temperature shall be controlled with soak times starting at the lower tolerance limit (as defined
12.5 35 above). N/A
For Continuous Furnaces, this requirement applies to the Qualified Work Zone.
Non-contact thermometry devices used for temperature monitoring (e.g. infrared pyrometer, thermal imaging
12.6 3.2 camera) shall be calibrated annually at a minimum in the temperature range to be used utilizing a blackbody device N/A
or per the manufacturer's recommended procedure.
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Related
Item # HTSA Category/Process Steps
Question #
REQUIREMENTS / FREQUENCY
3.0 PROCESS MONITORING OK / NOK / NA
y PARAMETERS BOX Type Furnace | BOX Type Furnace Continuous Atmosphere
(Single-Chamber) (Multi-Chamber) Furnace Generation
For each chamber, Continuous Generators shall be
Continuous recording |continuous recording |[recording with alarm [continuously
with alarm system set |with alarm system set [system set per limits |monitored and
14 Monitor primary per limits in 12.5. per limits in 12.5. in 12.5. recorded. Sign-off
13.1 P '14 temperature control In absence of alarm  |In absence of alarm  [In absence of alarm |required for each N/A
: instrument(s). system, sign-off everysystem, sign-off every|system, sign-off shift for generators.
2 hours satisfies this |2 hours for each every 2 hours An alarm system
requirement. chamber satisfies this [satisfies this will satisfy the sign-
requirement. requirement. off requirement.
Dried air or nitrogen
systems may either
1.4 . )
Monitor atmosphere be continuously
13.2 2.14 ) . . N/A
37 generation as applicable. monitored and
’ alarmed, or sign-off
every 2 hours.
For each chamber, Continuous
Continuous recording |continuous recording |[recording with alarm
. . with alarm system. with alarm system. system.
1.4 Monitor primary furnace
In absence of alarm  |In absence of alarm  |In absence of alarm
13.3 2.14 atmosphere control(s), as ; ; : N/A
37 apolicable system, sign-off every|[system, sign-off every|system, sign-off
’ PP 2 hours satisfies this |2 hours for each every 2 hours
requirement. chamber satisfies this [satisfies this
requirement. requirement.
System monitoring of For each chgml_oer, System monitoring
S system monitoring of L
time in furnace (ex. time in furnace (ex of time in furnace
13.4 14 Monitor time in furnace. Robot, PL(.:’ etc.). Robot, PLC, etc.). (ex. RoIIerlspeed). N/A
2.14 Alarm for times . Alarm for times
) Alarm for times )
outside of process ) outside of process
. outside of process .
window. - window.
window.
135 Press cycle parameter System monitoring of applicable press cycle parameters. N/A
' (e.g. dwell time, tonnage) | There shall be an alarm for conditions outside of process window.
Quench Process N/A
Parameters
14 Monit it ture i System to monitor part temperature in the die and immediately
13.6 P '12 dlom or part temperature in prior to quenching (infrared, thermal camera, or other suitable non- N/A
: €. contact thermometry device).
1.4 Temperature of die cooling |Continuous recording.
13.7 . N/A
212 system. Alarm for temperature control systems are required.
14 Cooling system flow Monitoring of die cooling system flow.
13.8 . N/A
212 control. Alarm for flow control systems are required.
13.9 1.4 Supplemental Cooling Continuous recording. N/A
’ 212 Water - Temperature Alarm for temperature control systems are required.
13.10 1.4 Supplemental Cooling Monitoring of quenchant system flow. N/A
’ 212 Water — Flow Rate Alarm for flow control systems are required.
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Related
Item # HTSA Category/Process Steps
Question #
e LY. T REQUIREMENTS / FREQUENCY
4.0 PARAMETERS BOX Type Furnace | BOX Type Furnace Continuous Atmosphere OK/NOK/NA
(Single-Chamber) (Multi-Chamber) Furnace Generation
Microstructure shall be
checked at a low Daily per furnace
magnification of 100X and vy P
; e (chamber). May rotate
14.1 14 a high magnification of Daily per furnace chambers but Daily per furnace N/A
’ 2.15 400X or above. ’ S ’
. ) minimum each
Microstructure visual
chamber per week.
references shall be
available.
Daily per furnace
N (chamber). May rotate
14.2 14 Decarburization (for bare Daily per furnace. chambers but Daily per furnace. N/A
2.15 steel only). .
minimum each
chamber per week.
Daily per furnace
14 Coating Thickness, Layer (chamber). May rotate
14.3 P '15 Evaluation (for coated Daily per furnace. chambers but Daily per furnace. N/A
: material). minimum each
chamber per week.
At start up (per cavity)
and every 4 hours
14 At start up (per cavity)|minimum (per cavity). ﬁ;\fitta;t:r:)d(zsg 4
14.4 ) Hardness and every 4 hours May rotate chambers ¥) anc ry N/A
2.15 L . - hours minimum (per
minimum (per cavity). |but minimum each cavity)
chamber every 48 Y)-
hours.
1.4 Mechanlcz?l (Tensile, Yield, As required by As required by As required by
14.5 % Elongation) - when N/A
2.15 i Customer. Customer. Customer.
specified.
REQUIREMENTS / FREQUENCY
5.0 PRESS AND QUENCH OK / NOK / NA
- TEST PARAMETERS BOX Type Furnace | BOX Type Furnace Continuous Atmosphere
(Single-Chamber) (Multi-Chamber) Furnace Generation
Press and Quenching N/A
215 Die - Segment Wear
15.1 3'14 managed to maintain Per maintenance and equipment plan. N/A
: desired properties.
Cooling System check.
Cooling media
2.15 contamination. . . )
15.2 314 Cleaning/maintenance of Per maintenance and equipment plan (tubes, channels, filters etc.). N/A
cooling system and cooling
channels in the die.
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