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ABOUT AIAG

Purpose Statement
Founded in 1982, AIAG is a globally recagnized organization where OEMs and suppliers unite to address
and resolve issues affecting the worldwide autemotive supply chain. AIAG's geals are to reduce cost and
complexity through collaboration; improve product quality, health, safety and the environment; and
optimize speed to market throughout the supply chain.

AlAG Organization
AlAG is made up of a board of directors, an executive director, executives on loan from member
companies, associale directors, a full-time staff, and volunteers serving on project teams. Directors,
department managers, and program managers plan, direct and coordinate the association's activities
under the direction of the executive director.

AIAG Projects
‘olunteer commitieas focus on business processes or supporting technologies and methodolegies. They
conduct research and develop, publish, and provide training on standards, cenventions, standard
business practices, white papers, and guidelines in the areas of automatic identification, CAD/CAM,
EDl/electronic commeree, continuous guality improvement, health foecus. materials and project
management, occupational health & safety, returnable containers and packaging systems,
transportation/customs and truck & heavy equipment.

AlAG PUBLICATIONS

An AlAG publication reflects & consenslis of those substantially concemed with fts scope snd provisions. An
ATAG publication is intended as & guide to aid the manufaciurer, the consumer and the gensral public. The
existence of an AJAG publication does nal in any respec! praciude anyane from manufactunng, marketing,
purchasing, ar using products, processes, o procedures nol conforming fo the publication.

CaUTIONARY NOTICE
AlAG publications are sulject o penodic review and users are caubioned (o oblan the lates! edibons,
MAINTENANCE FROCEDURE

Fecognizing that this AIAG publicalion may nol cover all circumstances, AlAG has esfablished a maintenarnce
procedure, Please refer to the Maintenance Request Form at the back of this document to submit & request,
Published by:
Avtomotive Industry Action Group
26200 Lahser Road, Sufte 200
Southfield, Michigan 48033
Phone: (248) 358-3570 « Fax: (248) 358-3253

APPROVAL STATUS

The AMAG Qualty Steenng Commiftee and designated stakeholders approved Fus document for publication on
August 1, 2007,

AlAG COPYRIGHT AND TRADEMARK NOTICE:

The contents of all published materials are copyrightad by fhe Automalive Industy Action Group unless offervise indicated
Coapyright is nol clsnimed as fo any part of an ardginal work prapared by & U5, or stale govermmen! officer or employes as pan of tha
parson's official dulies. AN rights are preserved by AAG, and confent may not be alferod or disseminated, pubiishoed, or fransfemed
i part of such content. The informahion is nat to ba-sold in pan or whole to anyone within your organizafion or fo anclther company,
Copyright infingement s a violatian of federal law subject o enming! and civil penaltiss. AIAG and the Autormalive Industry Acfion
Group are registered sendce marks of the Auformotive Industne Action Groug

2007 Autormative Indusiny Action Group
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FOREWORD

Automotive Industry Action Group (AIAG) committees are made up of volunteers from member
companies in the automotive industry. The work of preparing process audits is done by AIAG technical
committess:

The main task of technical committees is to prepare Automotive Standards and System Requirements,
Draft documents adopted by the technical committees are circulated to the Steering Committee for review
and consensus approval. Publication of the documents requires approval by the Quality Steering
Committes.

The Quality Steering Committee would like to acknowledge and thank the following individuals and their
companies who have contributed time and effort 10 the development of this document.
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INTRODUCTION

General

The work of preparing CQI 9: Special Process: Heat Treat System Assessment (HTSA), Second Edition,
was carried out through the AIAG Heat Treat Work Group. These heat treat requirements are
complementary to customer and product standards,

The HTSA can be used to assess an organization’s ability to meet the reguirements in this asscssment, as
well us customer, regulatory, and the organization’s own requirements. The HTSA can also be used
between an organization and 11s suppliers.

In the HTSA, the word “shall” indicates a requirement for purposes of the self assessment, Failure to
meet the requirements results in an assessment that is either “Not Satisfactory™ or “Needs Immediate
Action™.  The word “should™ indicates a recommendation. Where the term “such as™ is used, any
suggestions given are for guidanece only.

Process Approach
The HTSA supports the automaotive process approach as described in ISO/TS 16949:2002,

Heat Treat System Assessment Goals

The goal of the HTSA is the development of a heat treat management system that provides for continual
improvement, emphasizing defeet prevention and the reduction of variation and waste in the supply chain.

The HTSA, coupled with an internationally recognized quality management system and applicable
customer-specific requirements, defines the fundamental requirements for heat treat management systems.

The HTSA is intended to provide a common approach to a heat treat management system for automotive
production and service part organizations.

Assessment Process

Ongoing assessments shall be conducted annually, unless otherwise specified by the customer, to re-
examine the continumg compliance with the HTSA. Each assessment shall include a review of the
organization’s systems using the HTSA. Successive Job Audits (Section 4.0 of this document) shall
sample parts from different automotive component manufacturers that require compliance to the HTSA
document.

The assessment shall use the process approach to auditing as identified by the requirements of ISO/TS
16949:2002.
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Assessor Qualifications

Assessor(s) shall have the following specific experience to conduct the HEAT TREAT SYSTEM
ASSESSMENT:

I. Bean experienced quality management system (QMS) internal auditor (for example,
[SO/TS 16949:2002, 1SO 90012000,

2. Assessor shall possess heat treating knowledge. Evidence shall include 4 minimum of 3
years experience in heat treating or a combination of formal metallurgical education and
heat treating expericnce totaling a minimum of 3 years.

3. Assessor shall possess knowledge of and be familiar with the application of automotive
quality core tools including statistical process control, measurement svstems analysis,
part approval, failure mode and effects analysis, and advanced quality planning.

- Note: [Fmore than one assessor is required to meet the above qualifications, the lead
| assessor shall be the person meeting the requirements in item #1.

Other Requirements

The organization shall keep records as evidence of compliance 10 the requirements identified in the HTSA,
as well as all appropriate action plans to address any unsatisfactory ratings. These records shall be readily
available for review by any customer requiring compliance to the requirements within this document.

A A A A A A A A A R E A & A 2 A 2 222 AR 0NN AREREREENFEFEFEFNFEFEEFEILD
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1 SCOPE

1.1 General

This document specifies process requirements for an organization or its suppliers performing applicable
heat treating, who need to:

* demonsirate ability 1o consistently provide product that meets customer and applicable
regulatory requirements, and

* ¢nhance customer satisfaction through the effective application of the system, including
processes for continual improvement of the system.

The Heat Treat System Assessment is applicable (o sites where customer-specificd parts for production
and/or service are processed throughout the autamative supply chain.

1.2 Application

All requirements of the HTSA are generic and are intended to be applicable to all organizations
performing the heat treat operations addressed in this document. regardless of type, size, and product.
Note: Process Table E is only applicable to processes affecting the final characteristics of the part,

Five Process Tables have been developed and the appropriate table(s) is to he referenced during the
assessment. The Process Tables are specific to heat treat processes as noted helow:

Process Table A — Ferrous

. Carburizing

o Carbonitriding

. Carbon Restoration or Correction

v Neutral Hardening (Quench and Temper)
® Auslempering

= Martempering

. Tempering

. Frecipitation Hardening -~ Aging

Process Table B — Ferrous

o Nitriding (Gas)
o Ferritic Nitrocarburizing (Gas or Salt)

Process Table C — Aluminum Heat Treating

Process Table D — Induction Heat Treating — Ferrous

Process Table I - Annealing, Normalizing, and Stress Relieving

¢ Conformance to CQI-Y is required for all organizations that perform annealing,
normalizing, or stress-relieving to achieve desired final characteristies of the part,
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Mote:

Material producers of primary or raw materials, or any intermediate thermal treating
process step(s) that do not affect the final characteristics of the part are exempt from
conforming to the requirements in CQI-9.

when to refer to the Process Tahles.

1.3 Reference

referenced.

Standard Number
AMS 27500

These Process Tables contain requirements for;

L. Process and Test Eguipment

¥ P'yrometry

3 Process Monitor Frequencics

4 In-Process/Final Test Frequencies

5 (Juenchant and Solution Test Frequencies

Pyrometry

i SAE J415

The Process Tables specify the tolerances of process parameters and the frequencies for checking process
control parameters and parts. The Requirements and Guidance in the HTSA form will notify the assessor

The following standards are referenced in this document. The applicability is limited to the subject matter

Standard’s Organization

SAE Aerospace
WWW.SHE.OT]

Definition of Heat Treating
Terms

| SAE JR64
I

SAE International |
WWWLSAL, OrD

surface Hardness Testing With
Files

A A A A A A A A A A A R 2 2 A 2 2 2222 AR RN NEERERRENEREREENFEFNEFELRNE

SAE International
WWW.SHe.0rg
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2 THE HEAT TREAT SYSTEM ASSESSMENT PROCEDURE

10

I

[

Obtain current copy of CQI-9 Special Process: Heat Treat System Assessment, 2nd edition
from ALAG.

Identify all heat treat processes to which CQI-9 Special Process: Heat Treal System
Assessment, 2nd edition applies (see CQI-9, 1.2). Record these processes on the HTSA, Page
l.

Camplete the HTSA, determining the level of compliance. A minimum of one job audit
(Section 4) shall be performed during each assessment,

Address cach “Not Satistactory™ item and determine corrective action, including root cause
analysis and implementation of the corresponding corrective action(s). The corrective
action(s) shall be completed within 20 days. Records of the corrective action, including
verification, shall be maintained,

“Needs Immediate Action” requires immediate containment of suspeet praduct. Address
each “Needs Immediate Action™ item and determine corrective actionds), including root cause
analysis and implementation of the corresponding corrective action(s). The corrective
action(s) shall be completed within 90 days. Records of the corrective action, including
verification, shall be maintained.

Assessments shall be conducted annually unless otherwise specified by the customer,
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Ins_tructinns for completing the Cover Sheet
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12

Facility Name: Name of the facility being assessed.

One form shall be used for cach facility. The facility may have several buildings or physical
locations in the same general arca. If there is a scparate management team (Quality Manager and
Metallurgist) or different management system, then these locations shall be considered as
separate facilities,

Address: The street address of the factlity being assessed: P.O. Box numbers may be given as
additional information.

Phone Number: The phone number of the tacility,
[T there is no common phone number for the facility, the phone number of the Operations
Manager or Quality Manager shall be used.

Fax Number: The fax number of the facility,

Number of Heat Treat Employees at this Facility: The number of emplovees, salaried and
hourly, associated with the heat treat operation at this facility,

Captive Heat Treater (Y/N): Enter “Y™ if this facility heat treats components for their own
company. Enter “N if the company does not heat treat any components for their own company.

Commercial Heat Treater (Y/N): Enter *Y" if this facility heal treats components for
companies other than their own company. Enter “N if this facility does not heat treat any
components for other companies.

Date of Assessment: Enter the date(s) of the assessment. An alphanumeric format shall be used
to aveid confusion with different numeric formats.
Example: May 3 —4, 2006

Date of Previous Assessment: List the date of the previous CQI-9 Special Process: Heat Treat
System Assessment of this facility.

Type(s) of Thermal Processing at this Faeility: Place a checkmark to designate all thermal
pracessies) performed at this facility, This information determines the appropriate Process Table
that shall be used during the assessment. Processes not listed on the cover sheet are not part of
the Heat Treat System Assessment.

Current Quality Certification(s): The heat treater shall list their current quality certifications,
e.g., ISOMTS 16949:2002, 1SO 9001:2000, Certifications may be from 3rd party sources or
customer quality certifications, 1f customer quality certification is given, then the vear of the last
assessment by the customer shall also be given.

Date of Re-assessment (if necessary): If “Not Satisfactory™ findings were observed from the
original assessment, then the heat treater shall uddress cach item and determine correct action,
including root cause analysis and implementation of the corresponding corrective aclion(s),

The date of the re-assessment shall be given here, and the appropriate Question(s) from Sections
| — 4. in the original assessment, shall be modified 1o reflect that the evidence, relating to the
implementation ot the corrective action(s), has been observed. Also, the “Number of Not
Satisfactory Findings™ shall be modified as appropriate.

Personnel Contacted: Lisi the name(s). title(s), phone number(s), and email address{es), if
available. of the principal participants from the heat treater's organization.
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14, Auditors/Assessors: List the name(s), Company(ies), phone number{s) and email address(es), if
avdtlable, of the auditor/assessor(s), :

3, Number of “Not Satisfactory”™ Findings: Enter the number of “Not Satisfactory” findings
observed dunng the assessment.

16, Number of “Needs Immediate Action™ Findings: Enter the number of “Needs Immediate
Action” findings observed during the assessment.

17. MNumber of “Fail™ Findings in the Job Andit(s): Enter the number of *Fail” Ondings observed

from the job audit.

13
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Facilily Name:

Address:
Fhana Mumbear. Typeis) of Thermal Precessing at this Facility:
Fax Mumber Process Table A - Ferrous
Carburizing
Mumber of Heal Treal Emplayees at this Facility, Carbonitriding
Carbon Comection
Captive Heat Treater (Y/M) Meuiral Hardening
Quanch & Temper
Commercial Heat Treater (Y/N) Ausiamparing | Martemparing
Tempering
Date of Assassmenl: |Pracipitation Hardaning { Aging
[Dale of Previous Assessment

Process Table B - Ferrous
Mitriding {Sas)
Farnlic-Nitrocarburizing (Gas or
Salt}

Process Table C - Aluminum
Alurninem Heat Trealmant

Process Table D - Ferrous
Inducton Heal Treating

Process Table E
Anngaling
Marmalizing
Stress-Relieving

Current Qualily Cerlilication(s}:

Date of Re-assessment (if necessary) |

Personnel Contactad: =
Name, Title: Phone: Ermail:

Auditors/Assessors
Name: Company: Phono: Email:

Number of "Not Satisia ctory” Findings:
I

Number of “Needs Immediate Action” Findings:

Number of “Fail" Findings in the Jab Audit|s):

14



G A A A S Al A A A A B R R 8 A R A N R E R E R EESENEERERERERE

cQi-9
AIAG) Special Process: Heaf Treat System Assessment

Autornotive indusiry Action Group Version 2, Issued BIOT

Instructions for completing Sections 1 —3

Sections Ei- 3 contain questions and the requirements and guidanee for cach question. The Sccﬁ[nns are:
s Scction | - Management Responsibility & Quality Planning
e Section 2 - Floor and Material Handling Responsibility
e Section 3 - Equipment

The assessor shall assess the heat treater’s compliance to Sections 1 - 3 by comparing the evidence
presented by the heat treater 1o the requirements listed in the “Requirements and Guidanee™ column,

NOTE 1: In the *Requirements and Guidance™ column, the word “shall” indicates
a requirement and the term “such as™ indicates that any suggestions
given are for guidance only.

NOTE 2: The "Requirements and Guidance™ column will indicate to the assessor
when the Process Tables are pertinent to the Questions. When the
Process Tables are pertinent to the Question, the assessor shall assess the |
heat treater’s compliance to the specificd section(s) in the Process
Tables.

NOTE 3: If the question is not applicable to the heat treater, then the assessor shall
place a checkmark in the “N/A™ Assessment column. If the ohserved
evidence is in compliance to the question, the assessor shall note the
evidence in the “Objective Evidence” column and place a check mark in
the “Satisfactory™ column. 1f the observed evidence is not in compliance
to the question, then the assessor shall note the non-compliance in the
“Objective Evidence” column and place a check mark in the "Not
Satistactory™ column.

| NOTE 4 Where nonconforming product is identificd in the assessment of a given
question the assessor shall place a check mark in the *Needs Immediate
Action”™ (NLA) column. NIA requires immediate containment of suspeet
produet.

15
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Gc_neral Notes for AMS 2750D

AMS 2750D is referenced in the Pyrometry Section (Section 2.0) of the Process Tables. Organizations
and supplicrs shall comply with the sections of AMS 2750D that reference thermocouples, the calibration
of thermocouples and instrumentation, and the procedure for conducting furnace temperature uniformity
surveys (TUS) see below,
Exceptions to this requirement are listed below in the respective sections,
Thermocouples and Instrumentation
- Section 3.1 — Temperature Sensors (Thermocouples)
— Section 3.2 - Instrumentation - Note: Frequency reductions per AMS 2750D are
not allowed by CQI-9
Exceptions (Compliance to the following seetions are not required by CQI-9)
Section Number FExplanation

3251 &2 Temperature controlling instruments purchased prior to
| year after the release of AMS 2750D are exempt pf
3251 and 3.2.5.2.

L )
td
L
Lk
—

One point sensor input is acceptable,

Lo
ta

3

System Accuracy Test (SAT) Procedure (Section 3.4)
— SAT shall be performed by one of the two methods listed below.
= COI-Y requires cither a ( 1) comparative check of the control temperature sensar
(CTS) to a calibrated test temperature sensor {CTTS) or (2) resident thermocouple
(R-TVC), per AMS 2750D.

(1) The CTS shall be +/- 5C (or +/- 10F) of the CTTS at a typical operating
lemperature range; this check shall be performed monthly, The procedure
shall follow AMS 2750D Section 3.4.

(2) The relationship between the CTS and R-T/C at the eperating
temperature range shall be within +/~ [C (or +/- 2F) of their relationship
determined al the time of the most recent temperature uniformity survey; this
check shall be performed weekly. SAT per AMS 2750D Section 3.4 is not
required with this method.

L

Sensitivity checks during ealibration are not required.

— Any actions to correct a failing reading or validate a test result shall be
documented.

— Type K and N thermocouples shall be checked monthly for equipment operating
at or above T60C (1400F) and changed annually at a minimum,

— Type K and N thermocouples shall be checked quarterly for equipment operating
below 760C (1400F) and changed every two years at a minimum.

= Type R and 8 thermacouples shall be checked monthly for equipment operating at
or above 760C (1400F) and changed every two vears at a minimum,

Furnace Temperature Uniformity Survey (TUS)

— Section 3.5.2— Multiple Qualified Operating Temperature Ranges
Section 3.5.3 —  Furnace Modifications

~ Section 3.5.4 —  Furnace Repairy
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= Section 3.5.5 —  Initial TUS

. Minimum and maximum temperature ranges shall be tested per
AMS 2750D. Exception: 1t the operating range of the Qualified

Work Zone is equal to or less than 83C (133F) then unly one

temperature is required to be tested, The temperature shall be

within the operating range of the Qualified Work Zone,

— Section 3.5.6 - Penodic TUS (For CQI-9, a minimum of onee per year periodic

TUS is required)

. Minimum and maximum temperature ranges shall be tested per
AMS 2750D, Exception: If the operating range of the Qualified

Work Zone 15 equal to or less than 85C {133F) then only one
temperature is required to be tested, The temperature shall be
within the operating range of the Qualified Work Zone.

- Section 3.5.8 - Furnace Parameters During TUS

— Section 3.5.9—  Furnace Temperature at Insertion of TUS Sensors
( Thermocouples)

— Section 3.5.10 — Load Condition

= Section 3.5.11 — Furnace Atmosphere During TUS
Section 3.5.13 - Batch Furnaces, Salt Baths, Controlled Temperature Liguid
Baths, and Fluidized Bed Furnaces EXCEPT:

. 3.5.13.3.2: CQI-9 requires that data from the TUS sensors is
automatically recorded.

- Secetion 3.5.14 — Continuous and Semi-Continuous Furnaces

— Section 3.5.15 - Alternative Testing Methods for Continuous and Semi-
Continuous Furnaces or Fumaces with Retorts or Mulfles
Section 3.5.16 -~ Temperature Uniformity Survey Sensor Failures

— Section 3.5, 18 - Reloeation of Hot or Cold Recording Sensors for Class A or €

Instrumentation
= Section 3.5.20 - Temperature Uniformity Survey Instrumentation
— Section 3.5.21 — Temperature Uniformity Survey Report
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Instructions for completing the Job Audit

The organization is to complete a minimum of one heat treat part job audit during each assessment, This
should be done preferably on a part identified for one of the customers requiring compliance to this
document. Mare part job audits may be done if time permits. Preferably, safety or critical parts should be
audited. This may not be easily determined with fasteners, especially if the fastener manufacturer does not
ientify the end customer (auto manufacturer, tier one, ete.). It is recommended that the job audit be
performed at the end of the heat treat system assessment.

The job audit is not the only or main focus of the HTSA. The other three sections on Management
Responsibility and Quality Planning, Floor and Material Handling Responsibility, and Equipment are
equally if not even more important. The job audit of one part, one heat process, and one furnace is not
sufficient to use as a basis to complete the other sections of the complete HTSA.

The job audit is a compliance type audit'review of a specific part and its related paperwork and
processing, including heat treat equipment and processing records for that job from the beginning receipt
of a part through processing in the heat treat operation and inspection to packaging. Parts shall be taken
from the shipping area at the dock or the end of the heat treat operation. If an automotive manufacturer’s
part is not available or identifiable. then parts from other customers requiring compliance with this
document shall be used for the assessment.

The part or lot checked shall represent a major heat treat operation such s quench and tempering,
carburizing and tempering, induction hardening for steel, solution treating and aging of aluminum, etc. In
subsequent heal treat syslem assessments, different parts and heat treat processes shall be checked.

The specific heat treat processing parameters (applies to 4,7 in the Job Audit) that are required in the job
audit shall be added to the job audit form. This can be done by reviewing the customer specification(s),
the Control Plan, the FMEA, and the floor work/job order. Each processing step shall be reviewed for
proper production records/compliance/inspection. These steps can be compared to those in the Heat Treat
System Assessment for the actual job/heat treat process being reviewed for compliance. The heat treat and
furnace records for the actual time frame/shift ete. that the job was processed shall also be checked. The
actual furnace equipment and mstrumentation certification shall be verified as being in compliance to the
appropriste equipment requirements in the equipment section.
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APPENDIX A- PROCESS TABLES

PROCESS TABLE A:
CARBURIZING / CARBONITRIDING / CARBON CORRECTION / NEUTRAL HARDENING /
AUSTEMPERING / MARTEMPERING / TEMPERING /
PRECIPITATION HARDENING — AGTINIG o omeeesimesisiiiionsis s s b s easiiits S s bt it 43

PROCESS TABLE B:
NITRIDING (GAS) AND FERRITIC-NITROCARBURIZING (GAS OR SALT) A e N IR

PROCESS TABLE C:

ALUWHINUM HEAT TREATMENT . oc.omsismsimim i i i s s s s i 54
PROCESS TABLE D:

TN CTION BERT TRENTIRI .50 s i it s s s e s i 38

PROCESS TABLE E;
ANNEALING / NORMALIZING / STRESS-RELIEVING cccoiiiiiomininiioisiios it it oot
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PROCESS TABLE A - Carburizing / Carbonitriding / Carbon Correction | Neutral Hardening /
Austempering / Martempering { Tempering / Precipitation Hardening - Aging

All requiremants glven below are subordinate to customer specific requiremants.

The customer may have additional requirements, e.g,, Inspection testing, greater frequencies, etc. When performing the job audit, the auditar
shall verify heat treater is conferming fo the customer's requiremants.

" Continuous furnace frequencies are per lot (wark arder) or as specified, whichever is more frequent.
** Does not apply to furnaces operating below 760C (1400F).
=== Inpclicate "not applicable”.

Item # | Related HTSA Category/Process Steps Batch Cantinuous Generators
Question # Furnace Furnaca *
0 .. |PROCESS AND TEST EQUIPMENT REQUIREMENTS. - —— =
All furnaces. generators &nd quench Systems sholl Bovo Yes Yes Yoa
lemperature indicating instirumanis

ALz a1 Continuows strip charts andlor data logoers are required far Yes fas e
ar lempirrature and  carbon monitoring unit, 2g., Gew poin,
oaygen probe, IR gas analyzer, aic.

A1 1.18 A program for furnace and generator bumout is requared Yes Wik Yas
happlies Lo corbon bearing atmospherss).

a4 32 Furnace weigh scakes shall be verlfied guantety and calibralad | YEs Yig S
EI.nI'II.J.'-.I|I3,r Al & mindRudm

S 3.2 Dew paimars, 3-gas analyzers, apectiumelens, and carban IR | —_— —- —
combustion anatyZers (3him slock onalysis), used to verily
carboe potaniksl in lurmaces, shall be cafibraled annuzlly ata
il

A1E 2 Varification of calibration of speciromaters, &nd cirbon 1R =5 A
combustban analyzers, shall e chacked daity or prios io use.

ALY 32 Verification of cafibration of 3-gas analyzers with zero gas and [ —_— e
span gas shall be performed weakly &t & mdnimeam,

e e s e e D000 E PP IS P

ALE 3.2 Dxygen probe conbrollers shall B2 calibrated quanary & a ¥eg Yos Yes
minimum,
Al 216 All hardness 1881 sgoipment (for each scale used) shall ba —_ m—a .

calibratod sami-annually minimum, and venfied daily minimum
par the applicab’s ASTH standard

A0 216 Fitas ahall b werifind dalfy (or prior 1o wse) with provers par — s ==
EME JEES
AT 3.2 Refractamelass (vpecally used to check polymer guenchanis e fed

ancd wanhar solulares) shall be venhied daily (wilh distilled
wealor } amd calirated annuaily (per manufacturer's:
ratjulramanis] at a minimwm.

43
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PROCESS TABLE A - Carburizing / Carbonitriding / Carbon Correction / Neutral Hardening /
Austempering / Martempering / Tempering / Precipitation Hardening - Aging

Al requirements given below are subordinate to customer specific requiremants,

The custemer may have additional requirements, e.g., inspectlon testing, greater frequencies, atc. When parforming the job audit, the auditor
shall verify heat troator is conforming to the customer's requirements,

* Cantinuotes furnace frequancles are per lol (work arder) or as specifled, whichever ks mare frequant.
** Doos not apply to furmaces operating below 760G (1400F)
— Indicate “not applicable”.

ltem ) Related HTSA Catogory/Procoss Slops Batch Continuous Generators.
Question # Furnace Furnace *
B N = | P i
A2 3.2 Thermaocouples and calibration of thermocowples shall Yeu Yias Yes
33 conform e AMS 27500
A2 32 Instrument Calibration pes AMS 27500 shall be quariery at a Yos Yas Yes
3.3 minirmam

Freguency reductinng per AMSE 27500 are not aliowed

Ada 32 GO0 requires & comparajive chesk of the-controd lemparaiura Yas Yes Yes
13 seensar (G TS] In W Gualilied Work 2o loa 1) calitiraied
et lemperature sensor (CTTS) or, {2} resident thermocouple
(R-TIC) (1) Thea CTS shall ba wilhin an operating temperaiure
range of «/- 80 (or #-10F) ofthe CTTS This check shalt be
serlormed monthly (21 Within the oparating temperalure
ranga the difference betseen the CT3 ard R-TIC readings
=hall be no mora tran +- 1€ {or +/-2F) a5 determined at the
lime of the mos! recent iemparalure unifarmity suniey. This
wheck shall be parformad weskly, Aty arlions 1o fomect 5
Taling rencding or validate o test resultshall e dacumenibed
Addilbonally, Typa K and N thermocouples shall be choecked
maonthly for equipment operaling at or abowve TEOC [ 1400F)
and changed annually at a minimum. Type Kand N
thermocouples snall bea checked quarterly lor equipment
operafing below TEOC {1400F] and changed every Two years at
TR

Typse Rand S tharmosoupies shall be checkad montnly o
equipment operating al or above TEOC {1400F) and changed
EvEMNY hWo yEATS 81 8 minimum. Protection Tubas shall be
visiaally checsed-at the same frequency as Inermocauples

AZ.4 34 Tumpuruiur:;l.‘lla-i‘l!rl.‘llgz‘lﬁ‘}.: "S:'T'ﬂ':]- TTUS] 1efr to AME 27500 for Yas Yes - In Cualified Wark =
procedures. TUS frequency shall be annual and aftor major Zong
rabuila.

Tempermaiuse undormity ilarasce lor hardening furnaces shat
Dwe e fe 04 Jar 40 35 F) Tebmparature unlfarmity 1olarance for
lempeang fumapces shall be 45 17 Car 4 20 F),

Iinimum and magimum temparature ranges shall be esied
per AMS 27500, Exceplion: If ine operaling range of ihe
Oualified Wark Zone 15 equal 1o or less-than B G (153 F) then
only one temperaiune s regquired to Be lested, The
lemperaturs shall be wilhin the operaling range of the
Oualified Work Zone.

Fraguoney reductions por AMS 27500 ane mol allowsd

L] ER-| Recorded iemparature]2) for austentizing processes shall he YES Yes - In Qualified Work —
contreliae wilkiin 40 S0 (or «6 137 vol the el pentas Zong
avidonced by continuous recording pyromelers, Furnac
lEmperature ehall be conirotted with soak imes slarling a1 lho
loweer iolerance limit (as dafined sbave)
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PROCESS TABLE A - Carburizing / Carbonitriding / Carbon Correction / Neutral Hardening /

Austemnpering / Martempering f Tempering / Precipitation Hardening - Aging

All requiremonts given below are subordinate to customer specific requirements,

* Continuous furnice frequencies are per lot (work order) er a8 specified, whichevor is mors frequent.
** Does not apply to furnaces eperating below 760G (1400F).
—= indicate "not applicabla™.

The customer may have additional requiremants, .0., Inspection testing, greater frequencies, eto. Whan performing the job audit, the auditor
|shall verify heat troater is confarming to the customer's requirements.

|

E_J
A
=
T
=
'
=
i ltem # | Related HTSA Category/Process Stops Batzh Continuous Ganerators
= 1 Question # Furnaca Furmacn *
T AZE 15 Recordod tamparaturels) for lemparing and precipitation Yes Yes-In Qualifind Work -
o hardening processes shall be controfled within /- GG (or +i- Lonn
' 10F) of the sel paint a5 svidenced by continuaus recording
= 1 pyrometers  Furnace lemperature ahall be contralied with
- soak lmes slarting at the lower lolerance limif (a5 defined
= 1 ahova)
—
. AT 32 {Indrari pyromelers snall becalibrated o a black body Temace —
' dnnually.
d 45
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PROCESS TABLE A - Carburizing / Carbonitriding /| Carbon Correction / Neutral Hardening /
Austempering / Martempering { Tempering / Precipitation Hardening - Aging

" Dogs not apply to furnaces aperating below 760C (1400F ).
|— indicate "not applicable”.

All requirements given below are subord inate to customer specific requirements.

* Continuous furnace frequencies are per lot {work order} or as spacified, whichavar is mare frequent,

The customer may have additional requiremants, e.g., inspection tasting, groater frequencies, ete. When performing the job audit, the auditor
shall verify heat treater is conforming to the customer's requirements.

Item & | Related HTSA Category/Process Steps Batoh Continuows Gonerators
Question # Furnace Furnace *
=T e T 'MONITOR FR i = 4 e S =L
A3 1.4 Kanilar primany lemparature conlmol Instrementis). Each batch or Each ot or confinuous  |Each Shift
214 continuaws recordmg [recording with sign-off
wilh sign-off every 2 |evary 2 hours, Alamm
howrs, Alarm sysiems |systems satisfy the sign-
sabshy he sign-off off reguiremeni.
requirzmant,
432 14 Monitor generator atmospherss — Cortlineous
214
3T
A3 1. Monitor pimary furnace stmosphere contralis)**. Confinucus rocording  |Continuous ndcoeding nane
2.14 with sign-off every 2 [wilh sign-off every 2
3T hours Alarm sysiems |hours. Alarm systems
satishy the sign-off salsfy the sign-aff
reguirameant, ranuirgmEang.
Al 1 Verify primary atmosphere cantrol method by back-ug Diaify Draily Danily
214 mgthod*
EN
ARS 1.4 Far austentzing salt balhs: Salt chemisiry (soiub'e oxides) or  |Daity Craily e
214 decarbunzallon on the pans shall be checked dally
313
ASE 14 Quench Media Process Parametars
212 - Temperature Each balch or Eath fot ar continuous -
confinuous recording  |recording with sign-off
with:sige-olf every 2 [avery-2 hours: Alarm
hours Alasm syslems [systoms satisly the-sign-
satisfy the sign-off ofl requirament.
requirament,
- Quench Lavel Dy Doinity —_—
- Egitation - Dty visua) chockls [« Dally visual cheek is e
requirad, raquired
- Monitor each load in |- Monilar every 2 hours
the ahsence of &n in the absenca af an
alarm Syslen) AL SYS1Em
ALT 1.4 Maniter time in fumaoce, cycle time or belt spead. Ezch balch Twvicishshilt B aller ony —
204 change in lho bell
speed.
AdE 1.4 Koniter load size or fistunng or loading rale as applicable. Each balch Twica'shitt & afiar any -
27 change in loading rate.
AZD 1.4 Quench Dalay Trme - Each balch Each baskel far pusher- —_
212 Alarm system shall ba based on the tme thal tho lesd oxiis e Ty e conhinuaus
furnace 1o the fime the load s &t the botiom of the guench furnaces. Mat applcable
1arnh, for ball lurnaces.
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PROCESS TABLE A - Carburizing / Carbonitriding / Carbon Correction / Neutral Hardening /

Austempering / Martempering / Tempering / Precipitation Hardening - Aging _

All roguiremeants given

balow are subordinate to customer specific requiroments,

The custamaor may have additional requirements, o.g., Inspection testing, greater froquoncies, atc. When perfarming the job audit, the auditor
shall verify heat treater is canferming to the customer's requlremeants,

* Continuous furnace frequencies are por lot (work order) or as specified, whichevar is more frequent,
** Does not apply to furnaces oporating balow 760C (1400F).
— Indicats “not applicabla™,

ltem #| Refated HTSA Category/Process Steps Batch Continuous Generators
Question ¥ Furmace Furnace *
&0 IN-PROCESSIFINAL TEST FREQUENCIES
A4 14 Microsineciura Daify per fumace [raily par furnace -
215
A2 1.4 Surtaco hardnass Each batch Every 2 hours minimaum e
215
Ad3 1.4 Core hardness (when specified) Each batch Ewvery 4 hours Z00y
3 15
Ad.4 1. Cage dopth [when specified) Each hatch Every 4 hours -
2,15
5.0 QUENCHANT AND SOLUTION TEST FREQUENCIES
A5 b Polymer Quench Media
314 - Coaiceniralion ) Diasly Draity e
- Querchability. Check, e:q,, cooling curve, viscosity, or titration| Every g monlhs Every siz moning SR
AS2 2142 Water Quonch Madia
3.8 - Suspended sclids Every six moniks Every six monihs e
A53 412 Salt Quench Madia ) i
3.4 - Analysis & Contaminan)s Every six monihs Every siv maonihs e
AS 4 2142 Brime ar Caustic Quench Media
3.1 - Concantration sndior Specifc Daily [Draily e
Grawity.
|- Suspended solids Every six months Everdsimmonths | -
A5.5 212 Qil Quanch Media
14 - Waler contemt, suspanded salilds, | Cuastarly Quariary ——
viscasity, coefing curve, tofal acid,
ard lash point
ALE 2.13 Rust Prevantive - Saluble Gil
- Contantration 2x ! waak 2x [ woak —
AET 21 Washers
- Concaniration of cleganas Craaily Daily e
- Temperature of solubion (required if temperalure 15 spacihiod | Each shill Each shilt —
1o e above ambionl lemperature)
47
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PROCESS TABLE B - Nitriding (Gas) and Ferritic-Nitrocarburizing (Gas or Salt)

All raquirements given below are subordinate to customer specific requiramants.
The customer may have additional requirements, a.g., inspection testing, groater froquencios, ote, Whon performing the Job audit, the
auditor shall verify heat treater is conforming to the customer's requirements,
* Continuows furnace frequencies are per lot (work order) or as specifiod, whichever ks moro frogquent,
—— Indicate “not applicable”,
ttem # Related Category/Procoss Stops Batch Continuous Ganerators Salt Bath
HTSA Furnace Fumace*
Qu
0 PROCESS AND TEST EQUIPMENT ; BT
B11 3.1 All Furmaces, genaralors and quench syslems shall Vs Yes Yes Yes
3.7 have iemperalure indicating instrumenls.
B1.2 an Continuows strip chars and'or dala inggers are Yes Yes Yes Yos -
ar raculred far lemperature and  carkon menitaning undg Far
0.0, daw pomt, oxygen probo, 1R gas analyzer, oo temperature
anly
B13 118 A program lor furnace-and genesatar bamaut s Yeu Yas Yes -
reesulred. Mol regquieed for relorl gas oitrding
B1.4 3.2 Far austentizing salt baths: Salt chemisiry (solubis - — — Yos
b B k| axides) ar decarburization an the parts shall he
checked daily.
B15 32 Fumace weigh scales shall be varfied quartorly amd Yoz Yos e ——
calibraied annually @ & minmum,
B18 A2 DCrew pointers and gas aralyzers, used io verify propar — — —m—— e
atmosphens in fumaces, shall be calibrated annuatly af
Jminmum
B1.7 216 All hardness best equipment (for each scala usad) —— e — ——
shall ba calibraled semi-annually minimum, and
verdied daily minimum per the applicable A5TM
slandard.
B1a 216 Filies shall b veridied daly (ar prar 9 usal with —_ — e —_—
provers per SAE JEGS
B1.2 3.2 Relriciometers (ypically used 1o check palymer - _ e -
guenchanls and washer sofulions) shall be worilisd
daily [with distilled water} and calibrated annually {per
manufacturer's requirements) &t @ minimum.
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PROCESS TABLE B - Nitriding (Gas) and Ferritic-Nitrocarburizing (Gas or Sait}

[AIl roquirements given below are subordinate to customer specific requiromeonts.
The customer may have additional requirements, e.g., Inspoction testing, greater frequencies, etc. When performing the job audil, the
auditor shall verify heal troater is conforming lo the customer's requiremeants.
* Continuows furnace frequencies are per ot {work order) or as spacified, whichever is more frequent,
—— |ndicate "not applicakie™,
Item # Related Category/Process Steps Batch Continuous Generators Salt Bath
HTSA Furnace Furnace®
Question #
| . = PO Ve Il e ]| [ ==y F Y ==
32 Thermocouples and calibration of thermocouples shall e Yes Yes Yis
lii— 33 caniosm to AMS 27500
B8z2:2 3.2 Ingtrumant Calibration per AMS 27500 shall be Yes o Yes ¥es
J:3 guarterly 8t & minimwm
Fraquency raductions per AMS 27500 ara not
Al
B2a 32 COH-9 raquires a comparalve chock of the contral Yes R Yes Yes
3.3 lomperature sensoe (CTS) in the Qualified Work Zono
loa (1} calbibrated |esl lomperature sensos (CTTS) or,
{2} resident thermocouple (R-TAC).
{1} The CTS shall be +/- 5C [or +i- 10F) of &8 CTTS ot
the operating temperalure range; this-checkod shall
be pedarmed manthly
(] Tha relationship betwesn the CT3 and R-TIC @
Lhe oparating temperalute range shall be within +- 15|
(o7 +i- 2F ] af their relationship determined a1 1he lima
of the masl recent lemperature uniformity survery; this
chieched shall be performed weakly
Any achions to carect 2 faifing reading or validals 2
test result shall be decumentsd
Addificniafly, Type K and N thermocoupios shall ba
checked monihly for equipmont operaling at ar abave
TEOC {1400F) and changed annually at a minimum
Type Kand N ihermocouplas shall be checkod
quarterly for sguipment operating bekow TEOC {1400F)
and changed every two yases pla minimum.
Type R and 5 hermocouples chalf ba checkod
manthly lor equipsent oparating at or above TEGC
{1400F ) and changed every two years al a minimum
Pratoction Tubes shall be visually checked at
same frequency as thermocouples
|
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cals AIAG
Special Process: Heat Treat System Assessment

Version 2, Issued 8/07 Automative Industry Action Group

PROCESS TABLE B - Nitriding (Gas) and Ferritic-Nitrocarburizing (Gas or Salt)

All requiraments given below are subordinate to customer spocific requirements.

The custamar may have additional requirements, ¢.g.. inspection testing, greater froquencies, ete. When performing the job audit, the
muditor shall verify heat treater is conforming to the customer's requirements.

* Confinuous furnace frequencies are per lof (work arder) or as specified, whichever |s more freguent.
—— indicata "not applicable".

i /) E .ig,
Itom # Related Category/Process Steps Batch Cantinuous Genaralors Salt Bath
HTSA Furnace Furnace®
Question #
B2.4 34 Tomperatun Lniformity Survey (TUS): refar to AMS Yes Yas - In Qualified —_ Yes
27500 for procedures. TUS frequency shall ba annual Waork Zana
and after major rabaild

Temperature uniformity ioferance shall be «- 8 C {15
Fl.

Mirimuem and masirmuem emperalare rangss shall ba
teated par AMS 27500, Exception, if the oparating
range of tha Qualified Work Zone & equal to or less
ihan A5 C (153 Frthen only one lemporalure is
required 1o be tested. The temperature shall be within
iha operating rangu of Ine Qualified Wark Zona.

Fraguency reductions par AMS 27500 are not
altowid,

Ea.5 35 Recorded tlempesature(s) shall be controlfed within +- Yas Yes - In Qualiied - Yos
9T {or =/- 15F) of the 51 peant as evidencad by Work Zone
continuous recording pyromelers, Fumace
temperature shall be comtrolled wilk soak imas
starting at he lower foterance imit {as dofined above)

B26 32 Infrared pyromelers shall becalibraled to a black body
Turmace annually
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Autamctive Indusiry Action Groug

cQi-9

Special Process: Heat Treat System Assessment
Wersion 2, |ssued 807

PROCESS TABLE B - Nitriding (Gas) and Ferritic-Nitrocarburizing (Gas or Salt)

—— indicate "not applicabla”.

The customer may have additional requiremants, .4, Inspection testin
auditor shall verify heat treater Is eonfarming to the customer’s requirements.

All requirements glven below are subordinate to customar specific requiremants,

* Continuous furnace frequencies are per lat (work order] or a5 specified, whichever is more frequent.

g, greater frequencies, ele. When performing the jeb audit, the

Item # Related Categary/Process Stops Batch Continuous Genagralors Salt Bath
HTSA Furnace Furnace*
Question #
= -~ |PrOGCI o= H LT, (i :E_ e T = d
Each batch or|Each lat or Each Zhift Every 2 hours
conlinuocus  fconbinudus & after any
recarding with {recording with change
sign-off every [zign-off evary 2
2 hours hours. Alarm
Alarm syatems satisly
syslems the sagri-aff
aalisfy the rafuirement.
sign-off
requiremeant,
B3.2 1.4 htonitor genermlor almospheres, (Fapplicabla. [, —a Conbingaus st
214
a7
B33 14 Menitor primary furrsace atmosphers controlis). Each balch  [Continuous e Craily
214 (ratary recarding with
37 turmacas only)f sign-off evary 2
or continuous: |hours. Alarm
recording wilth |systems satialy
signeoff overy [ihe sign-aff
2 hours requiremeant
Alarm
syslems
salisfy the
sign-nff
reuirgmanlt
B34 1.4 Disscctation of ammonia shall be chacked in gas Each batch  |Every d hours  |Daily Misy
a7 nitriding. and every 4
Fiaurs
mirtimum
Bas 1.4 Gas ralios for femitic nitracarburizing shall be chocked |Each batch Every 2 hours
a.r minfmum
B3& 1.4 Chack salt chemistry (soluble oxides) i salt baths eem e —_— Craaily
214 used for austerdizing, or decarhisrization on the parts.
313 l
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Special Process: Heat Treat System Assessment
Varsion 2, Issued 8/07

Autormative Industry Action Group

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, ete, When performing the job audit, the
auditor shall verify heat treater is conforming to the custamer's requirements.
* Continuows furnace froquencies are per lot {work ordar) or as specified, whichover is maore frequent
— |[ndlcate “not applicable”.
|
ltem # Rolated Cateqory/Process Steps Bateh Contlnuous Generators Salt Bath
HTSA Furnace Furmace®
Cuostion #
B3.7 1.4 Quench Media Process Parameters
212 - Tompenismg Each batch or |[Each it or — Each balch or
canfinuous cantirioes confinuous
recarding with |recording with recording with
slgn-tdf eveny |sign-off evary 2 sign-off every
Z haurs haura. Alarm 2 haurs,
Alarrm syslerms satishy Alarm systems
systams fhi Fign-ol! salisfy the signt
salisfy the requirament, aff
sign-ofl requiremant.
requirament.
- Quench Level Draily Draily —_— Daily
- Agitation - Daily - Daily e Diaily
« Mardor - Maonitor every 2
gach joad in  [hours in the
the absence |absence of an
of analam  |alarm system.
sySIEm,
Baa 14 Moeilar lame in furnace, cycle time or balt speed. Each batch | Twice/shift & - Each batch
214 altar any change
in the bolt spead
B31S 14 Moaitor Icad size or fixturing or loading rato a3 Each batch |Twicefshift & — Each batch
27 applacable, afler 2ny changs
i loading rate.
B30 1.4 Quench Delay Tima f applicable - Eachbatch  |Each baskel if — Each batch
212 Alarm system shalt be based on the Hme that he lead applicabia.
wails the fumace o the time the loed is st the botlom
of the guench lank.
R [ e mwm F g e [ e | e o I
B4 14 Microstruciura Craily per Caily per fumacea — Daily per
218 furnaci fermace
Bi.2 1.4 Surface hardness Each batch  [Evary & hours — Each batch
215 Mirimium
B3 14 Core hardness (when spocified} Each balch Every'4 hours —_— Each balch
215
B4.a 1.4 Case deplh (when specified) Each baich  |Every 4 hours — Each balch
215
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n AIAG) Special Process: Heat Treat System Assessment
Automative Industny Action Group Version 2, lssued 807
: PROCESS TABLE B - Nitriding (Gas) and Ferritic-Nitrocarburizing (Gas or Salt)
= All requirements given below zre subordinate to customer specific requirements,
:P The customer may have additional requirements, .g., inspection testing, greater frequencies, etc. When performing the job audit, the
a auditor shall verity hoat treater is canforming to the customer's requirements,
B * Continuous furnace frequencies are per lot (work order) or as spocified, whichever is more frequent.
== — indicate "not applicable™.
A
Itam # Related Category/Process Steps Batch Continuous Generators Salt Bath
?‘ HTSA Furnace Furnace*
Question #
— ~ |QUENCHANT AND SGLUTION TEST
A Quench Media Contrals If Applicable
= B5.1 21z Palymer Quonch Media
B 314 - Concentration Diaily Draity —
= - Quenchability Check. .., cooding Eveary six Eviry six manths e
_E- Cunve, viscogify, or liirabon. monihs
- B5.2 212 Water Quench Modia
B 314 - Suspanded solids Eviry six Every six manths - J—
— . manths
’ B5.3 212 Salt Quench Media
3.4 « Analysis & Contamenarns Ewery six Ewerry six months - Every gix
' moeirs mediltis
' BS54 212 \Brine or Caustic Quench Media
314 - Concentraton andior Specific Daily [raily . e
’ Gravity
- Buspanded salids Eviery six Evary six months - e
’ monlhs
B5.5 212 |0l Quench Media
3 a4 - Waler coment, suspended salis, Ouarerdy  |Cuariery = T
wiscosity, coaling curve, lotal sod,
’ and flash pain
B5.6 213 Rust Preventive - Soluble O
’ - Conconiralion 2x | weak Pn !l week x| weak
B5.7 21 |Washers
3 - Concentration of cleanet Daily Daly Ziis Dially
' - Temperature of suiulion (required o tomperatura is [Each shifl Each shitt - Enth shilt
’ specified 1o bo above ambient [Emperature).
3
2
2
-]
|
2
3
]
]
]
]
D
2
)
d
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cats AIAG
Special Process: Heat Treat System Assessment

Varsion 2, Issued 807 Autamative Industny Action Group

PROCESS TABLE C - Aluminum Heat Treating

All requirements given below are subordinate to customer specific requirements,

The customer may have additienal requirements, e.g., inspection testing, greater frequencies, ete. When performing the jeb audit, the
auditar shall verify heat treater is conforming to the customer's requirements.

*Continuous furnace frequencios aro per lot (work order) or as specified, whichover is more freguent.
— indicale "nol applicable”,

: : . ==
Itom & | Reiated Category/Process Steps Batch Solution Treating | Continuous Solutlon | Annsaling
HTSA and Aging Furnaces Treating and Aging Furnsce
CQuestion # il Furnaces
B e e US| (S G
c11 a1 Al furmaces and quench syslems shall have Yes Yes Yas
a7 lemperature indicating instruments.
1.2 a1 Conlifusus £ ehans andfor data loggers are Yas Yes Yes
A required for lemporaieio  sensors.
o1 216 Al hardness tesl equipmend (for sach scale used) shall — e ———-
be calibrated semi-annually minimum, and verified daity
rmimimum per the applicable AT standasd
C1.4d 32 Furnacs welgh scales shall be verified guarerdy and g Yas Yes
callbrated annually at a manjmim
C15 3.2 Relractameiars (ypically used to check potymer = —— s

quenchants and washer solulions) shall be verified
daiby (with disliled waler) and calibrated annually (par
manulaotrer's requirements ) al a8 minimum
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Special Process: Heat Treat System Assessment

Varsion 2, Issued 8/07

PROCESS TABLE C - Aluminum Heat Treating

All requirements glven below are subordinate to customer specific requirements.

*Continuous furnace frequencles are per ot (wark order) or as spacified, whichever is more frequent.
— indicate “nat applicabla".

The customer may have additional reguirements, e.q., inspoction testing, greater frequencies, ete, When performing the job audit, the
Auditar shall verify heat treater is conforming to the customer's requiremants,

Item &

Related
HTSA

Question #
i L T e e

Category/Process Staps

Batch Solution Treating | Continuous Solution

and Aglng Furnaces

Treating and Aging
Fumaces

e m e e e

S

Annealing
Furnace

cZ1

3.2
a3

Thermecouptas andg calibralion of thermocoupdes shall
conform o AMS 27500

Yes

Yes

Yes

32
33

Inglrumenl Calibratian per AMS 27500 shall be
quarterly at 8 minmm

Fraquancy reductions per AMS 27500 am nat allowed.

Yes

Yos

C23

3z
a3

CH-8 reguires & comparative chack of the contrnl
termparatura senaor (CT5) in the Qualified Work Jone
to & (1) calibraled tost temparature sersor (CTTS] or,
(2} resldent thermocoupla (R-TIC),

[1} The CTS shall be /- 5C jor +-10F i a CTTS at
Iha operaling temperatura range; this checked shall be
perormed monthly

(2] The relationship batween [be CTS and R-TIC at thef
operating temperalure range shall ba wiihin # 1G (or
+- 2F ) af their rezstionship determined at the lima of
the lasl lemperalure unsformity surégy, this checked
shill o perfarmed weekly

Any aclions 1o carrect & failing reading or validale & fesi)
resull shall be documanled

Addibonally, Type K and N thermocooples shall be
checked monthly Tor equipment operating at or ahove
TEOC (#400F) and changod anmually at & minimum
Type K and N thermocouples shall be checkod
quartrly for equipment operating below T60C [1400F)
ord changed every twa years al a minkmum,

Typu R and & thermacouples shall be checked manthly
for aquipment aperating at or above TEOC {14007 and
changed bl-anmeally avery bwo years at a minimum

Predection Tubes shall be visually checkod af
s requency as thermocouplos.

Yas

Yes

Yas
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Special Process: Heat Treat System Assessment i : :

Version 2, Issued BI07 Automativa Indusiry Action Sroup

PROCESS TABLE C - Aluminum Heat Treating

All requirements given below nre subordinate to customer specific requirements.

The customer may have additional requirements, ¢.0., inspaction tosting, greater frequencles, ate, When performing the job audit, the
auditor shall varify heat treater 18 eonforming to tha customer's requirements.

*Continuous furnace frequencles are per lot (work arder) or as specified, whichever s more frequant.
—— indicata "not applicable™.

: T
item # | Relsted Category/Process Steps Batch Solution Treating | Continuous Selution | Annealing
HTSA and Aging Furnaces Treating and Aging Furnace
Question # Furnaces
a4 34 Temparature Uniformity Suneey (TUS): refer to AMS Yeg Yas - In Qualfied Work Yes
27500 for procedures. TUS frequancy shall he Zong
quarerly and afler major rabuild.

Tamperaiure uniformity foberanee Tor aolution treating
and aging furnaces shall be </ 6 C {or 4/~ 10 F).
Temperaiure uniformity iclerance Tor annealing
furnacas shall ba +/+ 14.C {or +- 23 F).

rh'lmimum and masimum lemperature ranges shall be
tested par AMS 27500, Excoption If the operating
range of the Qualified Wark Zone & aqual to or less
than 85 C (153 F} then anly one lemparature is
required 1o ba lesled. The temparaturs shall bie within
e operating range of the: Cuakfied Work Zone,

Fragquency mductions par AMS 27500 are fot allowed.

C25 35 FMecorded temperaturels) shall be controlled within =/ Yes Yes - In Cualified Work ——
60 (or «/- 10F) of the-sel point a5 evidenced by Zona
continuaus recording pyrometers. Furnace
{emparature shall be contralled with soak times starting
at the bower tolerance limit (es defined abave)

C26 35 Recorded temperature(s) ahall be contraled within +- — — Yes
90 (of +f- 15F ) of the se1 point &5 evidenced by
conlinucus recording pyromelers, Fumace
ltamparalure shall b contralled with soak fimes starting
at the lower tolerarice lmil (as defined above).

c27 32 Ieleared pyremetars shall be calibsated o a bizck body
Turnace anaually.
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Special Process: Heat Treat System Assessment

Wersion 2, Issuad 8/07

PROCESS TABLE C - Aluminum Heat Treating

Il'ﬁaqulmments glven below are subordinate to custemer specific requirements, 1
The eustomer may have additional requirements, ... inspection testing, greater frequencies, etc. When performing the job audlt, the
auditor shall verify heat treater is conforming to the customar's reguirements,
“Cantinuous fumnace frequencies are par lot (work order) or as specified, whichever is marg fraquent,
—— indicata "not applicable”.
tem # | Related Category/Process Stops Batch Solution Treating | Contlnuous Selution | Annealing
HTSA and Aging Furnaces Treating and Aging Furnace
Question # Furnaces
30 | |PROCESS MONITOR FREQUENGIES | ] A D
cat 1.4 Monitor primary termparalure conirgd mslrument{s). Each batch or continucus  |Each kat or continuous Each baich ar
214 racerding with sign-aff recording with sign-off - |continuous
avery 2 hours. Alarm avery 2 hours, Alarm recording with
systems salisly the sign-off [systems satisfy the sign- |sign-off every
requiremant, all reguirameant. 2 hours.
Alarm
syslems
satisfy the
slgn-off
raguirgmeant,
c3z 1.4 Quench Media Process Parametars
212 - Heat reatar shall specily lemperature range based on|Each balch or continuous  |Each 1ol of contnuous TEREE
product foem and malerial, Temperature shall be recording with sign-olf recorcing wilh sign-off
monitcred as noted every 2 hours. Alarm every 2 hours. Alamm
systaas satisly the sign-off |syslems satisty tha sign.
reguirement. off requirement
|- Quench Level Doaily Draily Fne
= Agilation - Dadly visual check s + [hally visual check is —_
rEuingd, raguirad,
-Monitor each lnad in the |- Monitor évery 2 hours in
absence of an alarm the absancs of an alam
—— syslem Syalam,
33 14 Mesitor process cycle time Each balch Twica/zhiit & after any Each baich
414 change in the ingexing
spaed
Cad 14 Manitor ioad size or fadunng as applicable. Each hatch Twice/shifl & altarany  |Each hatch
27 chiangs in loading rate,
Cis 1.4 Cuench Delay Time - Each balch iEach load VER
212 Quanch deday lime shall be based on the time that ihe
load exits b lumaca to the lima the load is at the
bahem of the quench 1ank
4 : : sk ¥ =3 AT =]
1.4 Hardness or tensils lesling (post aging) Each batch Evory 4 haurs Each batch or
215 evary 4 hours
for continuous
furnaces.
ﬁ-, == ) MIEHMI;HESMSDLU'IHH o= = s = f 3 =
25:1 212 Paolymer Quench Media
314 - Concentration aily Craily —--
- Suspendod solids Evary sid months Every six manths —
- Quenchahility Check: a.5., cooling Ewvery s mosihs Every six months —_—
cunva, viscosily, or iirakon.
ChH2 212 Water Quench Modia =]
3,14 - Suspanded solids Evary slx manths Every six monihs -
C53 21 |Washors
« Concentration of cleaner Diaily Ciaily anily
- Temperature of sefulion (required il temperaturs is.  |Each shilt Each shift Each shift
spacified o be above ambient femperature)

l
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Special Process: Heat Treat System Assessment

Verston 2, Issued BIO7 Automotive Industry- Action Group

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, etc. When
performing the job audit, the auditor shall verify heat treater is conforming to the customer's
requirements.

— indicate "not applicable".

ltemn # Related HTSA Category/Process Steps Per Coil
Question #
0 iif~5,'..' =y D TEST ‘{,.. WiP 1
G s, A 1A S CEMENTS 000
25 By - Per customer reguiremant

01.2 2.16 All hardness test equipment (for each scale e
used) shall be calibrated semi-annually
minimum, and verified daily minimum per
the applicable ASTM standard.

B1.3 218 Files shall be verified daily (or prior to use) —
with provers per SAE J8G4.
D14 32 Refractometers (lypically used to check e

polymer quenchants and washer solutions}
shall be verified each shift {with distilled
water) and calibrated annually (per
manufacturer's requirements) al a
MiniMmu,

S8
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caQl-9

Special Process: Heat Treat System Assessment

Vargion 2, Issusd BIOT

PROCESS TABLE D - Induction Heat Treating

requirements.

— indicate "not applicable”.

All requirements given below are subordinate to customer specific reguirements.

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

ltem # Related HTSA Category/Process Steps Per Coil
Cuestion #
20 PYROMETRY
D21 3.2 Infrared pyrometers shall be calibrated to a ==
black body furnace annually.
3.0 PROCESS MONITORING FREQUENCIES

All process parameters shall be checked 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 [ot
{whichever is the greater frequency).

D3 1.4 Quench Media Process Parameters
212 - Temperature Alarm system for high and low
tempearature is required,
- Quench Level Daily
- Quench Pressure and Flow - Quench pressure and flow may
checked at manifold. Quench
flow shall be checked visually at
each coil.
- In the absence of an alarm
system. monitar every 2 hours or
after any change.
D3.2 14 Meniter cycle time Check cycle time at start up and
2.14 after any process change,
D3.3 14 Manitor: - This requirement applies to each
214 1) Volts or Amps, and power supply (not per coil).
3.16 2} Kilowatls - In the absence of an alarm

Use of an enargy manilor or signature
menitor safisfies 1) and 2)

system, monitor every 2 haurs or
after any change,

o mEEEAEEEEEEEEEEFEYYUOSUESO9oee PP PRI es eI d e e
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Special Process: Heat Treat System Assessment
Version 2, |ssued 8/07

Atgpmotiva Industry Action Groug

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, etc. When
performing the job audit, the auditor shall verify heat treater is conforming to the customer's
reguirements.
— indicate "not applicable”.
[tem # Related HTSA Category/Process Steps Per Coil
Question &
40 IN-PROCESS/FINAL TEST
FREQUENCIES drap iy
; X ?.-"_'Fc*"-— 23 [ a1l
D4.4 1.4 Induction pattern length 1 pari at start-up, end of
2.15 production run, and every 4 hours
minimum, and 1 parl pre and 1
part post lool change, equipment
repair, station alarm (shutdown,
malfunction, elc.)
D45 1.4 Total or Effective Case dapth 1 part at start-up, end of
215 praoduction run, and 1 part per 8
hours minimum, and 1 part pre
and 1 parl post tool change,
equipment repair, station alarm
{shuldown, malfunction, efc.}
046 1.4 Surface hardness 1 part at start-up, end of
2.5 production run, and every 4 hours
minimum, and 1 part pre and 1
part post tool change, equipment
repair, station alarm (shutdown,
matfunction, etc.)
D47 1.4 Core hardness (when specified) 1 part at start-up, end of
2.15 production run, and every 4 hours
minimum, and 1 part pre and 1
part past tool change, equipment
repair, station alarm (shutdewn,
malfunction, etc,)
D4.8 1.4 Microstructure 1 part at start-up, and 1 part pra
215 and 1 part post tool change,
equipment repair, station alarm
(shutdown, malfunction, etc.)

60




<
v

Automotiva Indistry Action Group

caQl-9

Special Process: Heat Treat System Assessment

Version 2, Issued 8707

PROCESS TABLE D - Induction Heat Treating

requirements.

— indicate "not applicable”.

All requirements given below are subordinate to customer specific requirements.

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

temperature is specified lo be above

ambiant temperatura},

Item # Related HTSA Category/Process Steps Per Coil
Cuestion #
50 QUENCHANT AND SOLUTION TEST =V
|ErREcUENGIES Eopates] -
Quench Media Controls If Applicabla
D&.1 212 Polymer Quench Media
314 - Caoncentration Once per day
- Quenchabllity Check; e.q., cooling Maonthly
curvi, viscosity, or litration
052 212 Water Quench Media
3.14 - Suspended solids Cuarterly
D53 212 Brine or Caustic Quench Media
3.14 - Concentration andfor Specific Monthly
Gravity
- Suspended solids Quarterly
D54 2.13 Rust Preventive - Soluble Dil
- Concentration 2x | week
D5.5 2.11 Washers
- Concentration of cleaner Daily
- Temperature of solution (required if Each shift
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Special Process: Heat Treat System Assessment g :

Warsion 2, issuad BI0OT Autoraotive Industry Action Group

PROCESS TABLE E - Annealing / Normalizing | Stress-Relieving

All requirements glven below are subordinate to cuslomer specific requirements.

The customer may have additional requirements, o.g., inspection festing, greater frequencias, ete. Whan performing the job audit, the
auditor shall verify heat treater is conforming to the customer's requiremants.

* Continuous furnace frequencies are per ot [work order) or as specified, whichever is more frequent.
" Does nol apply o furnaces operaling below TE0C (1400F).
—— Indicate "not applicable™.

ltem #| Related HTSA (:aiagury.’F'rnun; Steps Bateh Continuous Generators
Furmace *

E14 i 3 All furnaces, generators and quonch systems (where e I “Yas Yes
ar applicabla) shall have lemparature indicaling
instruments.
E1.2 31 Contineous strip chars andfor data loggoers ane required Yes Yas Yes
a7 for iemperature and carbon monitoring unit. e.q,, dew

paint, oxygen probe, IR gas anabyzer, eic.

E13 32 Furnace weigh scalus shall be venfied quartedy and Yas Yas —
calibrated annually at 8 minimum.

Et1.4 32 Dew pointers, 3-gas analyzers, spactromsalars, and e —_ -
carbon 1R combustion analyzers (shim siock analysis),
usad tovorily carbon polential in lurnaces, shalk be
calibrated annually 8t 8 minimum, This is applicable
wihen used in controlling carbon-bearing slmospharas.

E1.5 3.2 erihcation of calibration of spectmmeiers, and carbon J— — —_—
IR combustion analyzers, shafl be checked daily or prior
louse,  This s applicable whisn wsed in contralling
carbon-baaring atmospherss

E16 32 Verification of catibration of 3-gas analyzers with zero e - —
gas and span gas shall be performed weekly at a
minimum. - This 15 applicable when used In conlrolling
carbon-bearing atmospheres.

= 3.2 Chxyran pratsy controliers shall be calibrated quariedy at Yas Yas Yes
a minimurm. This ks applicablo when usad 0 controbing
carbon-bearing atmosphearss.

E1B 2,16 All hardnesa test equipment (for each scale used) shall —_— menss —_
b calibroted seme-annually minimum, and verified daily
minimum per the applicabls ASTH stardasd
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PROCESS TABLE E - Annealing / Normalizing / Stress-Relieving

All requiremeanis given below are subordinate 1o customer specilic roquirements.

The customar may have additional requirements, e.0., Inspaction testing, groater frequencies, etc. When performing the job audit, the
auditor shall verily hoat treater |s conferming ta the customer's reguiroments,

* Continuous furnace frequencles are por lot {work ordor] or as specified, whichever is more frequent,
"* Does not apply to furnaces eperating below TE0C [1400F).
—— indlcate "not applicablo®,

ltem #| Related HTSA Category/Process Steps Batch Continuous Generators
Question # Furnace Furnace *
~ = — = —= e = = = = R ,....-....\.-‘..___—_ = | e i
% ___". k % " T?@nﬁ!ﬁ- F- e —" ;_‘1-’{-'1: -f'.' A R L'L-h:;"!"'—'_' =:}1‘*'&¢£iﬁ&'ﬁ—‘|
E21 32 Thermocouples and calibration of thermecouplas shall Yo Yes Yes3
33 conform io AMS 27500,
E2.2 3.2 Instrument Calibration pes AMS 27500 shall ba quariary as Yos Yos
a3 al @ rrinimum

Fraquency reductions per AMS 27500 are not allowed

E2.3 3.2 COH-5 requéres a comparative check of tha control ¥os Yes Yes
313 temperature sensor (CTS) i Ihe Oualified Work Zone to
a {1} calibrated fe51 temperature sensor (CTTS) ar, (2)
residant thermocouple (R-T/C),

(1) The CT5 shall ba =/~ 50 (of +i- 10F) ol a CTTS at lhe
aperaling lemperature range, this checked shall be
perormed monthly

(2} The relationship between the CTS and R-TIC al the
oparaling tefmperalure range shall be within +/- G {or +4
2F} of Inwir relationship datermined at the time of the
mast recerd Lemperatuse uniformity suriry; this chacked
shall be performed weokly.

Any actans to correct 8 failing reading or validate @ test
result shall be documentea

Additiorally, Type K and M themecouples shall be
checked monthly for equipment aperating at or shove
TGOC (1400F | and changed annually at & minimwm.
Type Koand N thermocouples shall be checked quartery
for equipment operaling below TEOC (1400F) and
changed every wo years at @ minimum,

Type R and 5 thermocouples shall be chacked monthly
for equipment operating al of above 7600 (1400F) and
changed bi-annually every bwa years at & minimum.

Pratoction Tubes shall be visually checked at
same frequancy as thermocouples
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PROCESS TABLE E - Annealing / Normalizing / Stress-Relieving

All requirements given below are subordinate to customer specific regquirements.

The custamer may have additional requinements, .9, inspection testing, greater frequencies, stc. When parforming the job audit, the
auditor shall verify heat treater is conforming to the customer's requirements,

* Continuous furmace frequencles are por lot (work erder) or as specified, whichever is maore fraquent.
** Does not apply to furnaces operating below TEOC (1400F).
— indicate "not applicable™

Item # | Related HTSA Category/Process Stops Batch Continuous Gonarators

Question # Furnacn Furnace *
E24 34 Tempersture Uniformity Survay (TUS): refer io AMS Yos g - In Qualified Work —
27500 for procadures, TUS frequency shall be annual Zone

and after major rebulld,

Temperature uniformity lolerance far hardening lumaces
shall be +- 14 C {or +/- 25 F), Temperalura upifarmity
talerance for fempering furmaces shall be +/- 11 C {or+/-
20 F),

Mimimum and maxirmum emparalung rngas shall be
tested per AMS 27500, Exception: If the operating range
ol the Quatifed Work Zone is equal Lo or less than 85 C
{153 F) then only oni temperature is required 1o be
|tested. The tomperalsre shall be wilhin the operaling
range of ite Dualified Waork Zone.

Friequancy reductions per AME 27500 are not allowed.

E25 35 Recorded tamperature{s} shall be conlrolled wilkin +/- Yes Yes - In Qualified Work s
G [or +/- 15F} of ihe =at point as evidenced by Zone
continuous recarding pyromaters. Furnace lamperature
shall b controdod with soak times starting at the lewer
tolerance fimil (as defined above.
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PROCESS TABLE E - Annealing f Normalizing / Stress-Relieving

-
A
- All requiremeants given below arg subardinate to customer specific nequiremants,
=
~ The customar may have additional requirements, e.g., inspection testing, greater frequencies, stc. When performing the job audit, the
= auditor shall verify heat treater [ conforming to the customer's requiremants.
__-. * Continuous furnace frequencies are per ot (work order) or as specified, whichever Is maore frequent.
** Does not apply to furnaces operating below 7600 (1400F),
= — indicate "not applicable™.
.n' ltem # | Related HTSA Category/Process Steps Balch Continuous Goneratars
a Question # Furnace Furnace *
-Th E3 14 Muomilar primary lemperaturs control instirement{s). Each batch or Each Iot or continuous  |Each Shifi
214 pantinuous recording  |recording with slgn-off
=0 with sign-off avery 2 levery 2 hours: Alarm
hours,  Alarm systams (systems saldfy tha sgn-
= 1 salisly the sigr-aff off mguiramanl.
roguiremont
' E32 1.4 Morilor generalor atmosphiones R —_— Conlinuous
‘ 214
3.7
' E3.3 1.4 Monilor pimary furnace atmosphsre contralis ). Continuous recarding  [Conbnuous recording | e
214 wilhi sign-afl avary 2 jwith sigr-off avory 2
g 37 howrs, Alarm systoms thours, Alarm systoms
satisty the s:gn-off salisfy tha sign-off
a‘ raquirement. ranquirement.
‘ E3.4 1.4 Warfy pnmary aimosphere contr! malhod by back-up |Daily Daily Diasly
2.7 mgthod®*
’ 37
E3S 1.4 Far salt batha: check salt chemisiry (3olubie oxides) in |Daily Diaily
5 2.4 salt baths or decarburization on the parts,
a 313
E3.& 1.4 Konidor time i fumace, cycle time or balt speed, Each batch Twice/shift & aiter amy e
,. 2,14 change in (he belt
Speend
3 E3T 1.4 Maonior load size o fixiuring of foading rale a8 Each batch Twice/shift & after any ——
' 27 =pplicabia change in loading raie
IN-PROCESSIFINAL TEST FREQUENGIES
' - Microstructura {whan specified) Daily per furmace Daily per fumaoe _—
' 215
n Ea.2 14 Surlace hardness (when specfied) Each balgh Ewry & hours minimum -
215
. E4.3 1.4 Core hardnnss [when specified) Each batch Ewory 4 hours —
Z2.15
’ A P mmmmmm
E5.1 213 Rust Praventive - Soluble Ol
' - Concenfration 2t { woak 2% 1 weak ——ee ]
' EG.2 21 Washers |
- Concentration of deaner Diaily Daify —_— |
' - Temperature of saludlan {requieed | fempamiure = Each shitt Each ahif |
. spaciied (o be above ambient lemparalure),
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GLOSSARY

See also SAE J415 for additional definitions of heat treating terms
ATAG: Automotive Industry Action Group

AMS: Acrospace Malterial Specifications

ASTM: American Society for Testing and Materials

CTS: Control Temperature Sensor

CTTS: Calibrated Test Temperature Sensor

Capability: The total range of inherent variation in a stable process.

Control Plans: Written descriptions of the system for controlling processes for production of parts or
bulk materials. Control Plans are written by organizations to address the important characteristics and
engineenng requirements of the product. Each part must have a Control Plan, but in many cases,
“Tamily” Control Plans can apply 10 8 number of parts produced using a common process.

Critical Spare Parts List: A list of service parts critical for the operation of equipment. Extended delay
in obtaining spare parts would result in unacceptable delays in the heat treat operation.
Cross-Functional Team: A tcam of employees that represent the different funetions within an
organization. The team will typically consist of an operator, line supervision, process engineer,
metallurgist, and quality personnel,

Customer: The recipient of the organization's or supplier’s product or service,

Customer Requirements: This term refers to the requirements or specifications from the onginal
equipment manufacturer (typically the automobile company). These may be identified in the contract or
purchase order, in engineering standards, part specifications, ete,

Dew Pointer: A meter especially suited for measuring the dew point of carbon-bearing atmospheres.
Drew point is used to indirectly determine the carbon potential of the atmosphere.

Energy Monitor: An ¢lectronic monitor thal measures and displays the actual encrgy delivered to the
induction heating coil.

Furnace Monitoring Systems: A system that monitors the operation of the furnace.

Heat Treater: An organization that performs heat treating (see 1.2 Application) to production and/or
service parts. The heat treating may be internal or “captive” to a manufacturing organization, or i
separate commercial heat treating supplier,

HTSA: Heat Treat System Assessment
IR: Infrared
Nonconforming Producet: Product that does not conform to the customer requirements.

Oxidizing Burn-Out: A process to remove any residual ammonia from the furnace. The process usually
involves removing maost of the carbon-bearing protective atmosphere and then introducing oxygen.

Oxygen Probe: An in-situ measuring probe that determines the partial pressure of oxygen in carbon-
bearing atmospheres, This measurement provides an indirect measurement for the carbon potential of the
atmosphere.

67

|




cas AIAG
Special Process: Heat Treat System Assessment

Yearsion 2, lesuad 807 Auternative Industry Action Group

Process Tables: Tables in the HTSA that list the required process controls for the heat treat processes
covered. These tables contain minimum requirements. ;

Qualified Work Zone: The defined portion of a furnace volume where temperature variation conforms 1o
the required uniformity tolerance.

Quenchability Cheek: A measure of the cooling dynamics of the quench media. A quenchometer is the
inspection machine that displays the cooling curve of the quench media,

Quench Delay: The time delay between the end of the heat treat cycle and the start of the quench
operation. For furnace heat treating, this is period from the time the parts exit the furnace qualified work
zome to the time the parts are at the bottom of the quench tank. For induction hardening systems, this 1s
the time from the end of the heat cycle to the start of the quench How (or when the parts enter a quench
tank),

Quenching Medium: The medium used to quench parts after heat treating, e.g., oil, water, polymer, and
salt.
R-T/C: Resident Thermocouple used for comparative check of the control temperature sensor (CTS).

Recipe: This term is typically used when a computer-based system sets and controls the process
parameters, ¢.¢.. temperature, cycle time, carbon potential. The ‘recipe’ refers to the settings of the
Process parameters.

Reprocessing: Any process that is performed on nonconforming product so that it will meet the specified
requirements.

Responsibility Matrix: A responsibility matrix defines the designated personnel for all key functions,
This matrix includes the primary and secondary designees.

SAE International: Society of Automotive Engineers International

Shop Traveler: A document usually created in the receiving department for each batch or lot of parts
received. The document defines the process routing of the parts.

Signature Monitor: An ¢lectronic monitor used 1o monitor induction heat treating systems. The monitor
plots the energy unit, ¢.g., voltage or kilowatt, vs. time or distance.

Special Characteristies: are product characteristics or manufacturing process parameters which can
affect safety or compliance with regulations, fit, function, performance or subsequent processing of
product, Refer to customer-specific requirements,

Temperature Uniformity Survey: The measurement of the uniformity of temperature within the
qualified work zone of a furnace. Description of the method to be used is in AMS 2750D.

Temper Delay: The time delay from when the parts exit the quench tank to the time when the parts are
placed in the tempering furnace.

3 (Three) Gas Analyzer: An instrument that measures carbon monoxide, carbon dioxide, and methane in
carbon-bearing atmospheres, This measurement provides an indirect measurement of the carbon potential
of the stmosphere.
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diagrams below.

Vent
// Valve 3
é-: P Close
Pl LA
T
/ Valve 1 Valve 2
Open Open

Figure 1 —Valves 1 and 2 are
opened to allow ammania flow
into the furnace.
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Three-Valve Fail-Safe Vent (for ammonia lines): An arrangement of three valves that prevents ammonia
from inadvertently entering the furnace during carburizing or neutral hardening operations. The valves
are arranged in such a way that, when the ammonia line to the furnace is shut off, any ammonia that might
leak past the valve is vented to the atmosphere and thus prevented from entering the furnace. See the

Vent
// Valve 3
M
c - Open
=" 3
] -
S
oy
Valve 1 Valve 2
Close Close

Figure 2 — Valves 1 and 2 are closed
to prevent ammonia flow to furnace.
If Valve 2 inadvertently leaks,
ammonia is vented (Valve 3) to the
atmosphere.

Trap Points: Areas in containers (baskets, fixtures, shipping boxes, etc.) or equipment that may
inadvertently trap parts, allowing the potential for parts to be mixed between balches.

Work Instructions: Instructions that deseribe work conducted in one function in & company, e.g., setup,
inspection, heat treat operation, process parameter tolerances, ete. The term “work instructions” is
synonymous with the term “job instructions.”
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