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An AIAG publication is intended as a guide to aid the manufacturer, the consumer and the general public.  
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The AIAG Quality Steering Committee and designated stakeholders approved this document for 
publication in March 2006. 
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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 
committees. 

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 
Committee. 

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

1.1 General 
The work of preparing CQI 9:  Special Process: Heat Treat System Assessment (HTSA) 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 requirements in this assessment, as 
well as customer, regulatory, and the organization’s own requirements.  The HTSA can also be used 
between an organization and its suppliers. 

In the HTSA, the word “shall” indicates a requirement.   Where the term “such as” is used, any 
suggestions given are for guidance only. 

1.2 Process Approach 
The HTSA supports the automotive process approach as described in ISO/TS16949:2002.   

1.3 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 defect 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. 

1.4 Assessment Process 
Ongoing assessments shall be conducted annually, unless otherwise specified by the customer, to re-
examine the continuing 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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1.5 Assessor Qualifications  
Assessors shall have the following specific experience to conduct the HEAT TREAT SYSTEM 
ASSESSMENT portion of the assessment: 

• Be an experienced quality management system (QMS) internal auditor (e.g., ISO 9000:2000, ISO/TS 
16949:2002) 

1.6 Other Requirements 
The organization shall keep records as evidence of compliance to 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. 
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2.0 SCOPE 

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

• demonstrate ability to consistently provide product that meets customer and applicable regulatory 
requirements, and 

• enhance customer satisfaction through the effective application of the system, including processes for 
continual improvement of the system. 

The Heat Treat System Assessment is applicable to sites where customer-specified parts for production 
and/or service are processed throughout the automotive supply chain. 

2.2 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. 
 
Four Process Tables have been developed and the appropriate table(s) is to be referenced during 
the assessment.  The Process Tables are specific to heat treat processes as noted below: 
 

Process Table 1 – Ferrous
• Carburizing 
• Carbonitriding 
• Carbon Restoration or Correction 
• Neutral Hardening (Quench and Temper) 
• Austempering 
• Martempering 
• Tempering 
• Precipitation Hardening – Aging 

 
Process Table 2 – Ferrous
• Nitriding (Gas) 
• Ferritic Nitrocarburizing (Gas or Salt) 

 
Process Table 3 – Aluminum Heat Treating 
 
Process Table 4 – Induction Heat Treating (Ferrous)
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These Process Tables contain requirements for:  

1. Process and Test Equipment 
2. Pyrometry 
3. Process Monitor Frequencies 
4. In-Process/Final Test Frequencies 
5. Quenchant and Solution Test Frequencies  

The Process Tables specify the tolerances of process parameters and the frequencies for checking 
process control parameters and parts.  The Requirements/Guidelines in the HTSA form will 
notify the assessor when to refer to the Process Tables. 

 

 

Special Process: Heat Treat System 
Assessment  

 

CQI-9                                                                                                                                                             Issue: 1.00, Dated 3/2006 
   Replaces: N/A, Dated: N/A 

 

8



FOR G
M IN

TERNAL U
SE O

NLY

 

3.0 THE HEAT TREAT SYSTEM ASSESSMENT PROCEDURE 

1. Obtain current copy of CQI-9 Special Process: Heat Treat System Assessment Guideline from 
AIAG.  

2. Identify all heat treat processes to which CQI-9 Special Process: Heat Treat System Assessment 
Guideline applies (see CQI-9, 2.2).  Record these processes on the HTSA.  

3. Complete the HTSA, determining the level of compliance.  Sections 1-3 shall be completed first 
and independent of any job audits performed. A minimum of one job audit (Section 4) shall be 
performed during each assessment. 

4. Address each “unsatisfactory” item and determine corrective action, including root cause analysis 
and implementation of the corresponding corrective action(s). Records of corrective action, 
including verification, shall be maintained.   

5. Assessments shall be conducted annually unless otherwise specified by the customer. 
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4.0 SPECIAL PROCESS: HEAT TREAT ASSESSMENT 
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Section 1:  Management Responsibility & Quality Planning ························································ 15 

Section 2:  Floor and Material Handling Responsibility································································ 22

Section 3:  Equipment···················································································································· 27
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Instructions for completing the Cover Sheet 
1. Facility Name: Name of the facility being assessed. 
 One form shall be used for each facility.  The facility may have several buildings or 

physical locations in the same general area.  If there is a separate management team 
(Quality Manager and Metallurgist) or different management system, then these 
locations shall be considered as separate facilities.  

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

3. Phone Number: The phone number of the facility. 
 If there is no common phone number for the facility, the phone number of the Operations 

Manager or Quality Manager shall be used.  

4. Fax Number: The fax number of the facility.  

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

6. 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.  

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

8. Date of Assessment: Enter the date(s) of the assessment.  An alphanumeric format 
shall be used to avoid confusion with different numeric formats. 

  Example: May 3 – 4, 2006  

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

10. Type(s) of Thermal Processing at this Facility: Place a checkmark to designate all 
thermal process(es) 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.  

11. Current Quality Certification(s): The heat treater shall list their current quality 
certifications, e.g., ISO/TS 16949:2002, ISO 9000:2002.  Certifications may be from 3rd 
party sources or customer quality certifications.  If customer quality certification is given, 
then the year of the last assessment by the customer shall also be given. 
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12. Date of Re-assessment (if necessary): If “Not Satisfactory” findings were observed 
from the original assessment, then the heat treater shall address each item and 
determine correct action, including root cause analysis and implementation of the 
corresponding corrective action(s). 

 

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

13. Personnel Contacted: List the name(s), title(s), phone number(s), and email 
address(es), if available, of the principal participants from the heat treater’s organization.  

14. Auditors/Assessors: List the name(s), Company(ies), phone number(s) and email 
address(es), if available, of the auditor/assessor(s).  

15. Number of “Not Satisfactory” Findings: Enter the number of “Not Satisfactory” 
findings observed during the assessment. 
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Special Process: Heat Treat Process Assessment 

Facility Name:
Address

Phone Number Type(s) of Thermal Processing at this Location:
Fax Number Process Table 1

Carburizing
Number of Heat Treat Employees at this Location: Carbonitriding

Carbon Correction
Captive Heat Treater (Y/N) Neutral Hardening
Commercial Heat Treater (Y/N) Austempering / Martempering

Tempering
Date of Evaluation: Precipitation Hardening / 

Aging
Date of Previous Evaluation:

Process Table 2
Nitriding (Gas)
Ferritic-Nitrocarburizing (Gas 
or Salt)

Process Table 3
Aluminum Heat Treatment

Process Table 4
Induction Heat Treating

Current Quality Certification(s)

Date of Re-evaluation (if necessary):

Personnel Contacted:
Name Title Phone Email

Auditors/Assesors
Name Company Phone Email

Number of "Not Satisfactory" Findings
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Instructions for completing Sections 1 – 3 
Sections 1 - 3 contain questions and the requirements/guidance for each question.  The 
Sections are: 

• Section 1 – Management Responsibility & Quality Planning 
• Section 2 – Floor and Material Handling Responsibility 
• 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 to the requirements listed in the 
“Requirements/Guidance” column.  

NOTE 1: In the “Requirements/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/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 specified 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 observed 
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.  If 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 Satisfactory” column. 
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 c
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ro
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ra
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 c
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 b
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 c
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 p
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 p

ar
t 

sh
ip

m
en

t a
nd

 id
en

tif
y 

al
l e

qu
ip

m
en

t u
se

d 
an

d 
al

l 
ke

y 
he

at
 tr

ea
t p

ro
ce

ss
 p

ar
am

et
er

s 
as

 d
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 c
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 p
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 c
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 d
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r c
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 c
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 c
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 d
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 c
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at
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l c
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at
is
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 c
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 c
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 d

oc
um

en
ts

 p
ub

lis
he

d 
by

 
S

A
E

, A
IA

G
, A

S
TM

, G
en

er
al

 M
ot

or
s,

 F
or

d,
 a

nd
 

D
ai

m
le

rC
hr

ys
le

r. 
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, d
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 c
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 p

ro
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l d
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 d
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t s
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 c
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r p
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 p
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ra
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 c
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 fl
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 d
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 o
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 m
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 m
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 c
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r d
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 d
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 c
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at
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at
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 m
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l d
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 c
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 d
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m
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 c
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, c
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 re
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 c
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 c
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 c
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 re
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 d
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f p
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r d
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r p
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 d
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ra
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 b
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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.  More 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 
identify the end customer (auto manufacturer, tier one, etc.). 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 done.  

The part or lot checked shall represent a major heat treat operation such as quench and tempering, 
carburizing and tempering, induction hardening for steel, solution treating and aging of aluminum, etc. In 
subsequent heat treat system 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 PFMEA, 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 etc. that the job was processed shall also be checked. The 
actual furnace equipment and instrumentation certification shall be verified as being in compliance to the 
appropriate equipment requirements in the equipment section. 
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APPENDIX A – PROCESS TABLES 
Process Table 1: Carburizing / Carbonitriding / Carbon Correction / Neutral Hardening / Austempering / 
Martempering / Tempering / Precipitation Hardening - Aging ·································································· 42 

Process Table 2: Nitriding (Gas) and Ferritic-Nitorcarburizing (Gas or Salt) ············································ 44

Process Table 3: Aluminum Heat Treatment ······························································································49
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SP-HTSA 
Clause #

Batch 
Furnace

Continuous
Furnace *

Generators

1.0 PROCESS AND TEST EQUIPMENT 
REQUIREMENTS

1.1 3.1 All furnaces, generators and quench systems shall 
have temperature indicating instruments.

Yes Yes Yes

1.2 3.1 Continuous strip charts and/or data loggers are 
required for temperature and  carbon monitoring 
unit, e.g., dew point, oxygen probe, IR gas analyzer, 
etc.

Yes Yes Yes

1.3 1.18 A program for furnace and generator burnout is 
required (applies to carbon bearing atmospheres).

Yes Yes Yes

1.4 3.2 Furnace weigh scales shall be calibrated quarterly at 
a minimum.

Yes Yes N/A

1.5 3.2 Dew pointers, 3-gas analyzers, spectrometers, and 
carbon IR combustion analyzers (shim stock 
analysis), used to verify carbon potential in furnaces, 
shall be calibrated annually at a minimum.

----- ----- -----

1.6 3.2 Verification of calibration of spectrometers, and 
carbon IR combustion analyzers, shall be checked 
daily or prior to use.

Yes ----- -----

1.7 3.2 Verification of calibraion of 3-gas analzers with zero 
gas and span gas shall be performed weekly at a 
minimum.  

----- ----- -----

1.8 3.2 Oxygen probe controllers shall be calibrated 
quarterly at a minimum.

Yes Yes Yes

1.9 2.16 All hardness test equipment (for each scale used) 
shall be calibrated semi-annually minimum, and 
verified daily minimum per the applicable ASTM 
standard.

----- ----- -----

1.10 2.16 Files shall be verified daily (or prior to use) with 
provers per SAE J864.

----- ----- -----

1.11 3.2 Refractometers (typically used to check polymer 
quenchants and washer solutions) shall be verified 
daily (with distilled water) and calibrated annually 
(per manfacturer's requirements) at a minimum.

----- ----- -----

All requirements given below are subordinate to customer specific requirements.  Reduction of minimum requirements require 
approval from the customer (customer documentation shall be on file at the supplier).

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

* Continuous furnace frequencies are per lot (work order) or as specified, whichever is more frequent.
** Does not apply to furnaces operating below 760C (1400F).

PROCESS TABLE 1 - Carburizing / Carbonitriding / Carbon Correction / Neutral Hardening / 
Austempering / Martempering / Tempering / Precipitation Hardening - Aging
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All requirements given below are subordinate to customer specific requirements.  Reduction of minimum requirements require 
approval from the customer (customer documentation shall be on file at the supplier).

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

* Continuous furnace frequencies are per lot (work order) or as specified, whichever is more frequent.
** Does not apply to furnaces operating below 760C (1400F).

PROCESS TABLE 1 - Carburizing / Carbonitriding / Carbon Correction / Neutral Hardening / 
Austempering / Martempering / Tempering / Precipitation Hardening - Aging

2.0 PYROMETRY
2.1 3.2

3.3
Thermocouples and calibration of thermocouples 
shall conform to AMS 2750.

Yes Yes Yes

2.2 3.2
3.3

Instrument Calibration per AMS 2750 shall be 
quarterly at a minimum.  

Frequency reductions per AMS 2750 are not 
allowed.

Yes Yes Yes

2.3 3.2
3.3

System Accuracy Test (SAT): refer to AMS 2750 for 
procedures.  SAT frequency shall be monthly for 
equipment operating above or at 760C (1400 F) and 
quarterly for equipment operating below 760C (1400 
F). Maximum allowable SAT error is +/- 10 F (+/- 5 
C).  Frequency reductions per AMS 2750 are not 
allowed.

Protection Tubes shall be visually checked at same 
frequency as thermocouples.

Yes Yes Yes

2.4 3.4 Temperature Uniformity Survey (TUS): refer to AMS 
2750 for procedures. TUS frequency shall be annual 
and after major rebuild. 

Temperature uniformity tolerance for hardening 
furnaces shall be +/- 14 C (25 F). Temperature 
uniformity tolerance for tempering furnaces shall be 
+/- 11 C (20 F).  

Frequency reductions per AMS 2570 are not 
allowed.

Yes Yes N/A

2.5 3.5 Recorded temperature(s) for austenitizing processes 
shall be controlled within +/- 9C (15F) of the set point 
as evidenced by continuous recording pyrometers.  
Furnace temperature shall be controlled with soak 
times starting at the lower tolerance limit (as defined 
above).

Yes Yes N/A

2.6 3.5 Recorded temperature(s) for tempering and 
precipitation hardening processes shall be controlled 
within +/- 6C (10F) of the set point as evidenced by 
continuous recording pyrometers.  Furnace 
temperature shall be controlled with soak times 
starting at the lower tolerance limit (as defined 
above).

Yes Yes N/A

2.7 3.2 Infrared pyrometers shall be calibrated to a black 
body furnace annually.

N/A
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All requirements given below are subordinate to customer specific requirements.  Reduction of minimum requirements require 
approval from the customer (customer documentation shall be on file at the supplier).

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

* Continuous furnace frequencies are per lot (work order) or as specified, whichever is more frequent.
** Does not apply to furnaces operating below 760C (1400F).

PROCESS TABLE 1 - Carburizing / Carbonitriding / Carbon Correction / Neutral Hardening / 
Austempering / Martempering / Tempering / Precipitation Hardening - Aging

3.0 PROCESS MONITOR FREQUENCIES
3.1 1.4

2.14
Monitor primary temperature control instrument(s). Each batch or 

continuous recording 
with sign-off every 2 
hours.  Alarm systems 
satisfy the sign-off 
requirement

Each lot or continuous 
recording with sign-off 
every 2 hours.  Alarm 
systems satisfy the sign-
off requirement

Each Shift

3.2 1.4
2.14
3.7

Monitor generator atmospheres N/A N/A Continuous

3.3 1.4
2.14
3.7

Monitor primary furnace atmosphere control(s)**. Continuous recording 
with sign-off every 2 
hours.  Alarm systems 
satisfy the sign-off 
requirement

Continuous recording 
with sign-off every 2 
hours.  Alarm systems 
satisfy the sign-off 
requirement

N/A

3.4 1.4
2.14
3.7

Verify primary atmosphere control method by back-
up method**.

Daily Daily Daily

3.5 1.4
2.14
3.13

For salt baths: check salt chemistry (soluble oxides) 
in salt baths or decarburization on the parts.

Daily Daily N/A

Monitor condition of quench media 
- Temperature Each batch or 

continuous recording 
with sign-off every 2 
hours.  Alarm systems 
satisfy the sign-off 
requirement

Each lot or continuous 
recording with sign-off 
every 2 hours.  Alarm 
systems satisfy the sign-
off requirement

N/A

- Quench Level Daily Daily N/A

- Agitation -  Daily visual check is 
required

- Monitor each load in 
the absence of an 
alarm system.

-  Daily visual check is 
required

- Monitor every 2 hrs in 
the absence of an alarm 
system

N/A

3.7 1.4
2.14

Monitor time in furnace, cycle time or belt speed  Each batch Twice/shift & after any 
change in the belt speed

N/A

3.8 1.4
2.7

Monitor load size or fixturing or loading rate as 
applicable.

Each batch Twice/shift & after any 
change in loading rate

N/A

3.9 1.4
2.12

Quench Delay Time -
Alarm system shall be based on the time that the 
load exits the furnace to the time the load is at the 
bottom of the quench tank.

Each batch Each basket for pusher-
type continuous 
furnaces.  Not applicable 
for belt furnaces. 

N/A

3.6 1.4
2.12
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All requirements given below are subordinate to customer specific requirements.  Reduction of minimum requirements require 
approval from the customer (customer documentation shall be on file at the supplier).

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

* Continuous furnace frequencies are per lot (work order) or as specified, whichever is more frequent.
** Does not apply to furnaces operating below 760C (1400F).

PROCESS TABLE 1 - Carburizing / Carbonitriding / Carbon Correction / Neutral Hardening / 
Austempering / Martempering / Tempering / Precipitation Hardening - Aging

4.0 IN-PROCESS/FINAL TEST FREQUENCIES

4.1 1.4
2.15

Microstructure Daily per furnace Daily per furnace N/A

4.2 1.4
2.15

Surface hardness Each batch Every 2 hours minimum N/A

4.3 1.4
2.15

Core hardness (when specified) Each batch Every 4 hours N/A

4.4 1.4
2.15

Case depth (when specified)  Each batch Every 4 hours N/A

5.0 QUENCHANT AND SOLUTION TEST 
FREQUENCIES
Polymer Quench Media
- Concentration Daily Daily N/A
- Quenchability Check; e.g., cooling curve, viscosity, 
or titration

 Semiannual  Semiannual N/A

Water Quench Media
- Suspended solids Semiannual Semiannual N/A
Salt Media
- Analysis & Contaminants (for salts not used in 
quenching)

Semiannual Semiannual N/A

- Analysis & Contaminants (for salts not used in 
quenching)

Monthly Monthly N/A

Brine or Caustic Quench Media
- Concentration and/or Specific 
   Gravity

 Daily Daily N/A

- Suspended solids Semiannual  Semiannual N/A
Oil Quench Media
-  Water content, suspended solids, 
    viscosity, cooling curve, total acid, 
    and flash point.

Quarterly Quarterly N/A

Rust Preventive - Soluble Oil
- Concentration 2x / week 2x / week N/A
Washers
-  Concentration of cleaner Daily Daily N/A
-  Temperature of solution (required if temperature is 
specified to be above ambient temperature).

Each shift Each shift N/A

2.12
3.14

2.12
3.14

2.12
3.14

2.12
3.14

5.1

5.2

5.3

5.4

5.5

5.4

5.5 2.11

2.13

2.12
3.14
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1.0 PROCESS AND TEST EQUIPMENT 
REQUIREMENTS

1.1 3.1 All furnaces, generators and quench 
systems shall have temperature indicating 
instruments.

Yes Yes Yes Yes

1.2 3.1 Continuous strip charts and/or data loggers 
are required for temperature and  carbon 
monitoring unit, e.g., dew point, oxygen 
probe, IR gas analyzer, etc.

Yes Yes Yes Yes

1.3 1.18 A program for furnace and generator 
burnout is required.  Not required for retort 
gas nitriding.

Yes Yes Yes N/A

1.4 3.12 Salt chemistry (soluble oxides) in salt baths 
used for austenitizing, or decarburization 
on the parts, shall be checked daily.

N/A N/A N/A Yes

1.5 3.2 Furnace weigh scales shall be calibrated 
quarterly at a minimum.

Yes Yes N/A N/A

1.6 3.2 Dew pointers and gas analyzers, used to 
verify proper atmosphere in furnaces, shall 
be calibrated annually at a minimum.

----- ----- ----- -----

1.7 2.16 All hardness test equipment (for each scale 
used) shall be calibrated semi-annually 
minimum, and verified daily minimum per 
the applicable ASTM standard.

----- ----- ----- -----

1.8 2.16 Files shall be verified daily (or prior to use) 
with provers per SAE J864.

----- ----- ----- -----

1.9 3.2 Refractometers (typically used to check 
polymer quenchants and washer solutions) 
shall be verified daily (with distilled water) 
and calibrated annually (per manfacturer's 
requirements) at a minimum.

----- ----- ----- -----

All requirements given below are subordinate to customer specific requirements.  Reduction of minimum requirements require 
approval from the customer (customer documentation shall be on file at the supplier).

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.

* Continuous furnace frequencies are per lot (work order) or as specified, whichever is more frequent.

PROCESS TABLE 2 - Nitriding (Gas) and Ferritic-Nitrocarburizing (Gas or Salt)
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All requirements given below are subordinate to customer specific requirements.  Reduction of minimum requirements require 
approval from the customer (customer documentation shall be on file at the supplier).

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.

* Continuous furnace frequencies are per lot (work order) or as specified, whichever is more frequent.

PROCESS TABLE 2 - Nitriding (Gas) and Ferritic-Nitrocarburizing (Gas or Salt)

2.0 PYROMETRY 
2.1 3.2

3.3
Thermocouples and calibration of 
thermocouples shall conform to AMS 2750.

Yes Yes Yes Yes

2.2 3.2
3.3

Instrument Calibration per AMS 2750 shall 
be quarterly at a minimum.  

Frequency reductions per AMS 2750 are 
not allowed.

Yes Yes Yes Yes

2.3 3.2
3.3

System Accuracy Test (SAT): refer to AMS 
2750 for procedures.  SAT frequency shall 
be monthly. Maximum allowable SAT error 
is +/- 10 F ( +/- 5 C).  Frequency reductions 
per AMS 2750 are not allowed.

Protection tubes shall be visually checked 
at same frequency as thermocouples.

Yes Yes Yes Yes

2.4 3.4 Temperature Uniformity Survey (TUS): 
refer to AMS 2750 for procedures. TUS 
frequency shall be annual and after major 
rebuild. 

Temperature uniformity tolerance shall be 
+/- 9 C (15 F).   

Frequency reductions per AMS 2570 are 
not allowed.

Yes Yes N/A Yes

2.5 3.5 Recorded temperature(s) shall be 
controlled within +/- 9C (15F) of the set 
point as evidenced by continuous 
recording pyrometers.  Furnace 
temperature shall be controlled with soak 
times starting at the lower tolerance limit 
(as defined above).

Yes Yes N/A Yes

2.6 3.2 Infrared pyrometers shall be calibrated to a 
black body furnace annually .
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All requirements given below are subordinate to customer specific requirements.  Reduction of minimum requirements require 
approval from the customer (customer documentation shall be on file at the supplier).

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.

* Continuous furnace frequencies are per lot (work order) or as specified, whichever is more frequent.

PROCESS TABLE 2 - Nitriding (Gas) and Ferritic-Nitrocarburizing (Gas or Salt)

3.0 PROCESS MONITOR FREQUENCIES
3.1 1.4

2.14
Monitor primary temperature control 
instrument(s).

Each batch or 
continuous 
recording with 
sign-off every 
2 hours.  
Alarm 
systems 
satisfy the 
sign-off 
requirement

Each lot or 
continuous 
recording with 
sign-off every 2 
hours.  Alarm 
systems satisfy 
the sign-off 
requirement

Each Shift Every 2 hrs & 
after any 
change

3.2 1.4
2.14
3.7

Monitor generator atmospheres, if 
applicable.

N/A N/A Continuous N/A

3.3 1.4
2.14
3.7

Monitor primary furnace atmosphere 
control(s).

Each batch 
(rotary 
furnaces only) 
or continuous 
recording with 
sign-off every 
2 hours.  
Alarm 
systems 
satisfy the 
sign-off 
requirement

Continuous 
recording with 
sign-off every 2 
hours.  Alarm 
systems satisfy 
the sign-off 
requirement

N/A Daily

3.4 1.4
3.7

Dissociation of ammonia shall be checked 
in gas nitriding.

Each batch 
and every 4 
hours 
minimum

Every 4 hours Daily N/A

3.5 1.4
3.7

Gas ratios for ferritic nitrocarburizing shall 
be checked.

Each batch Every 2 hours 
minimum

3.6 1.4
2.14
3.13

Check salt chemistry (soluble oxides) in 
salt baths used for austenitizing, or 
decarburization on the parts.

N/A N/A N/A Daily

3.7 1.4
2.12

Monitor condition of quench media if 
applicable:
- Temperature Each batch or 

continuous 
recording with 
sign-off every 
2 hours.  
Alarm 
systems 
satisfy the 
sign-off 
requirement

Each lot or 
continuous 
recording with 
sign-off every 2 
hours.  Alarm 
systems satisfy 
the sign-off 
requirement

N/A Each batch or 
continuous 
recording with 
sign-off every 
2 hours.  
Alarm systems 
satisfy the sign-
off 
requirement

- Quench Level Daily Daily N/A Daily
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All requirements given below are subordinate to customer specific requirements.  Reduction of minimum requirements require 
approval from the customer (customer documentation shall be on file at the supplier).

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.

* Continuous furnace frequencies are per lot (work order) or as specified, whichever is more frequent.

PROCESS TABLE 2 - Nitriding (Gas) and Ferritic-Nitrocarburizing (Gas or Salt)

- Agitation -  Daily 
- Monitor 
each load in 
the absence 
of an alarm 
system.

-  Daily 
- Monitor every 2 
hrs in the 
absence of an 
alarm system

N/A Daily

3.8 1.4
2.14

Monitor time in furnace, cycle time or belt 
speed

 Each batch Twice/shift & 
after any change 
in the belt speed

N/A  Each batch 

3.9 1.4
2.7

Monitor load size or fixturing or loading rate 
as applicable.

Each batch Twice/shift & 
after any change 
in loading rate

N/A  Each batch 

3.10 1.4
2.12

Quench Delay Time if applicable -
Alarm system shall be based on the time 
that the load exits the furnace to the time 
the load is at the bottom of the quench 
tank.

Each batch Each basket if 
applicable

N/A  Each batch 

4.0 IN-PROCESS/FINAL TEST 
FREQUENCIES 

4.1 1.4
2.15

Microstructure Daily per 
furnace

Daily per furnace N/A Daily per 
furnace

4.2 1.4
2.15

Surface hardness Each batch Every 2 hours 
minimum

N/A  Each batch

4.3 1.4
2.15

Core hardness (when specified) Each batch Every 4 hours N/A  Each batch

4.4 1.4
2.15

Case depth (when specified)  Each batch Every 4 hours N/A  Each batch
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All requirements given below are subordinate to customer specific requirements.  Reduction of minimum requirements require 
approval from the customer (customer documentation shall be on file at the supplier).

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.

* Continuous furnace frequencies are per lot (work order) or as specified, whichever is more frequent.

PROCESS TABLE 2 - Nitriding (Gas) and Ferritic-Nitrocarburizing (Gas or Salt)

5.0 QUENCHANT AND SOLUTION TEST 
FREQUENCIES
Quench Media Controls If Applicable
Polymer Quench Media
- Concentration Daily Daily N/A N/A
- Quenchability Check; e.g., cooling
   curve, viscosity, or titration

 Semiannual  Semiannual N/A N/A

Water Quench Media
- Suspended solids Semiannual Semiannual N/A N/A
Salt Media
- Analysis & Contaminants N/A N/A N/A Monthly
Brine or Caustic Quench Media
- Concentration and/or Specific 
   Gravity

 Daily Daily N/A N/A

- Suspended solids Semiannual  Semiannual N/A N/A
Oil Quench Media
-  Water content, suspended solids, 
    viscosity, cooling curve, total acid, 
    and flash point.

Quarterly Quarterly N/A N/A

Rust Preventive - Soluble Oil
- Concentration 2x / week 2x / week N/A 2x / week
Washers
-  Concentration of cleaner Daily Daily N/A Daily
-  Temperature of solution (required if 
temperature is specified to be above 
ambient temperature).

Each shift Each shift N/A Each shift

5.5

5.6

5.1

5.2

5.4

5.7

2.12
3.14

2.12
3.14
2.12
3.14

2.12
3.14

2.13

2.11

2.12
3.14

5.3
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1.0 PROCESS AND TEST EQUIPMENT 
REQUIREMENTS

1.1 3.1 All furnaces and quench systems shall have 
temperature indicating instruments.

Yes Yes Yes

1.2 3.1 Continuous strip charts and/or data loggers are 
required for temperature  sensors.

Yes Yes Yes

1.3 2.16 All hardness test equipment (for each scale 
used) shall be calibrated semi-annually 
minimum, and verified daily minimum per the 
applicable ASTM standard.

----- ----- -----

1.4 3.2 Furnace weigh scales shall be calibrated 
quarterly at a minimum

Yes Yes Yes

1.5 3.2 Refractometers (typically used to check polymer 
quenchants and washer solutions) shall be 
verified daily (with distilled water) and calibrated 
annually (per manfacturer's requirements) at a 
minimum.

----- ----- -----

All requirements given below are subordinate to customer specific requirements.  Reduction of minimum requirements require approval 
from the customer (customer documentation shall be on file at the supplier).

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.

Continuous furnace frequencies are per lot (work order) or as specified, whichever is more frequent.

PROCESS TABLE 3 - Aluminum Heat Treating
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All requirements given below are subordinate to customer specific requirements.  Reduction of minimum requirements require approval 
from the customer (customer documentation shall be on file at the supplier).

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.

Continuous furnace frequencies are per lot (work order) or as specified, whichever is more frequent.

PROCESS TABLE 3 - Aluminum Heat Treating

2.0 PYROMETRY 
2.1 3.2

3.3
Thermocouples and calibration of 
thermocouples shall conform to AMS 2750.

Yes Yes Yes

2.2 3.2
3.3

Instrument Calibration per AMS 2750 shall be 
quarterly at a minimum.  

Frequency reductions per AMS 2750 are not 
allowed.

Yes Yes Yes

2.3 3.2
3.3

System Accuracy Test (SAT): refer to AMS 2750 
for procedures.  SAT frequency shall be monthly 
for solution treating and aging furnaces and 
quarterly for annealing furnaces.  Maximum 
allowable SAT error is +/- 3 C (+/- 5 F ).  
Frequency reductions per AMS 2750 are not 
allowed.

Protection tubes shall be visually checked at 
same frequency as thermocouples.

Yes Yes Yes

2.4 3.4 Temperature Uniformity Survey (TUS): refer to 
AMS 2750 for procedures. TUS frequency shall 
be quarterly and after major rebuild.

Temperature uniformity tolerance for solution 
treating and aging furnaces shall be +/- 6 C (+/- 
10 F). Temperature uniformity tolerance for 
annealing furnaces shall be +/- 14 C (+/- 25 F).  

Frequency reductions per AMS 2750 are not 
allowed.

Yes Yes Yes

2.5 3.5 Recorded temperature(s) shall be controlled 
within +/- 6C (10F) of the set point as evidenced 
by continuous recording pyrometers.  Furnace 
temperature shall be controlled with soak times 
starting at the lower tolerance limit (as defined 
above).

Yes Yes N/A

2.6 3.5 Recorded temperature(s) shall be controlled 
within +/- 9C (15F) of the set point as evidenced 
by continuous recording pyrometers.  Furnace 
temperature shall be controlled with soak times 
starting at the lower tolerance limit (as defined 
above).

N/A N/A Yes

2.7 3.2 Infrared pyrometers shall be calibrated to a 
black body furnace annually 
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All requirements given below are subordinate to customer specific requirements.  Reduction of minimum requirements require approval 
from the customer (customer documentation shall be on file at the supplier).

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.

Continuous furnace frequencies are per lot (work order) or as specified, whichever is more frequent.

PROCESS TABLE 3 - Aluminum Heat Treating

3.0 PROCESS MONITOR FREQUENCIES
3.1 1.4

2.14
Monitor primary temperature control 
instrument(s).

Each batch or continuous 
recording with sign-off 
every 2 hours.  Alarm 
systems satisfy the sign-off 
requirement

Each lot or continuous 
recording with sign-off 
every 2 hours.  Alarm 
systems satisfy the sign-
off requirement

Each batch or 
continuous recording 
with sign-off every 2 
hours.  Alarm systems 
satisfy the sign-off 
requirement

Monitor condition of quench media
- Heat treater shall specify temperature range 
based on product form and material.  
Temperature shall be monitored as noted.

Each batch or continuous 
recording with sign-off 
every 2 hours.  Alarm 
systems satisfy the sign-off 
requirement

Each lot or continuous 
recording with sign-off 
every 2 hours.  Alarm 
systems satisfy the sign-
off requirement

N/A

- Quench Level Daily Daily N/A
- Agitation -  Daily visual check is 

required

- Monitor each load in the 
absence of an alarm 
system.

-  Daily visual check is 
required

- Monitor every 2 hrs in 
the absence of an alarm 
system

N/A

3.3 1.4
2.14

Monitor process cycle time  Each batch Twice/shift & after any 
change in the indexing 
speed

 Each batch 

3.4 1.4
2.7

Monitor load size or fixturing as applicable. Each batch Twice/shift & after any 
change in loading rate

Each batch 

3.5 1.4
2.12

Quench Delay Time -
Quench delay time shall be based on the time 
that the load exits the furnace to the time the 
load is at the bottom of the quench tank.

Each batch Each load N/A

4.0 IN-PROCESS/FINAL TEST FREQUENCIES 
4.1 1.4

2.15
Hardness or tensile testing (post aging), Each batch Every 4 hours Each batch or every 4 

hours for continuous 
furnaces

5.0 QUENCHANT AND SOLUTION TEST 
FREQUENCIES
Polymer Quench Media
- Concentration Daily Daily N/A
- Suspended solids  Semiannual  Semiannual N/A
- Quenchability Check; e.g., cooling
   curve, viscosity, or titration

 Semiannual  Semiannual N/A

Water Quench Media
- Suspended solids Semiannual Semiannual N/A
Washers
-  Concentration of cleaner Daily Daily Daily
-  Temperature of solution (required if 
temperature is specified to be above ambient 
temperature).

Each shift Each shift Each shift

3.2 1.4
2.12

5.3 2.11

2.12
3.14

2.12
3.14

5.1

5.2
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1.0 PROCESS AND TEST EQUIPMENT 
REQUIREMENTS

1.1 --- Per customer requirement
1.2 2.16 All hardness test equipment (for each scale 

used) shall be calibrated semi-annually 
minimum, and verified daily minimum per the 
applicable ASTM standard.

-----

1.3 2.16 Files shall be verified daily (or prior to use) with 
provers per SAE J864

1.4 3.2 Refractometers (typically used to check 
polymer quenchants and washer solutions) 
shall be verified each shift (with distilled water) 
and calibrated annually (per manfacturer's 
requirements) at a minimum.

-----

PROCESS TABLE 4 - Induction Heat Treating

All requirements given below are subordinate to customer specific requirements.  Reduction of 
minimum requirements require approval from the customer (customer documentation shall be on file 
at the supplier).

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

 

Special Process: Heat Treat System 
Assessment  

 

CQI-9                                                                                                                                                            Issue: 1.00, Dated 3/2006 
  Replaces: N/A, Dated: N/A 

 

52



FOR G
M IN

TERNAL U
SE O

NLY
SP-HTSA 
Clause #

Per Coil

PROCESS TABLE 4 - Induction Heat Treating

All requirements given below are subordinate to customer specific requirements.  Reduction of 
minimum requirements require approval from the customer (customer documentation shall be on file 
at the supplier).

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

2.0 PYROMETRY 
2.1 3.2 Infrared pyrometers shall be calibrated to a 

black body furnace annually 
3.0 PROCESS MONITORING FREQUENCIES

Monitor condition of quench media if applicable 
- Temperature

Alarm system for high and low 
temperature 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, monitor every 2 hours 
or after any change

3.2 1.4
2.14

Monitor cycle time Check cycle time at start up 
and after any process change.

3.3 1.4
2.14
3.16

Monitor: 
1) Volts or Amps, and
2) Kilowatts
Use of an energy monitor or signature monitor 
satisfies 1) and 2)

- this requirement applies to 
each power supply (not per 
coil)
 - in the absence of an alarm 
system, monitor every 2 hours 
or after any change

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 lot 
(whichever is the greater frequency).

3.1 1.4
2.12
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PROCESS TABLE 4 - Induction Heat Treating

All requirements given below are subordinate to customer specific requirements.  Reduction of 
minimum requirements require approval from the customer (customer documentation shall be on file 
at the supplier).

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

4.0 IN-PROCESS/FINAL TEST FREQUENCIES Production Setup or Coil 
Change - Per Coil
(1st Piece Inspection)

4.4 1.4
2.15

Induction pattern length 1 part at start-up, end of 
production run, and every 4 
hours minimum. 

4.5 1.4
2.15

Total or Effective Case depth 1 part at start-up, end of 
production run, and 1 part per 
8 hours minimum.

4.6 1.4
2.15

Surface hardness 1 part at start-up, end of 
production run, and every 4 
hours minimum. 

4.7 1.4
2.15

Core hardness (when specified) 1 part at start-up, end of 
production run, and every 4 
hours minimum. 

4.8 1.4
2.15

Microstructure 1 part at start-up.

5.0 QUENCHANT AND SOLUTION TEST 
FREQUENCIES
Quench Media Controls If Applicable
Polymer Quench Media
- Concentration Once per day
- Quenchability Check; e.g., cooling
   curve, viscosity, or titration

Monthly

Water Quench Media
- Suspended solids Quarterly
Brine or Caustic Quench Media
- Concentration and/or Specific 
   Gravity

Monthly

- Suspended solids Quarterly
Rust Preventive - Soluble Oil
- Concentration 2x / week
Washers
-  Concentration of cleaner Daily
-  Temperature of solution (required if 
temperature is specified to be above ambient 
temperature).

Each shift

2.12
3.14

5.3

5.4

5.5 2.11

2.13

2.12
3.14

2.12
3.14

5.1

5.2
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 GLOSSARY 
AIAG – Automotive Industry Action Group 

AMS -- Aerospace Material Specifications 

APQP – Advance Product and Quality Planning 

ASTM – American Society for Testing and Materials 

Capability – The total range of inherent variation in a stable process.  (see the Statistical Process Control 
reference manual published by AIAG). 

Control Plans – Written descriptions of the system for controlling production parts or bulk materials and 
processes.  They are written by organizations to address the important characteristics and engineering 
requirements of the product.  Each part must have a Control Plan, but in many cases, “family” Control 
Plans can apply to a number of parts produced using a common process.  Refer to Advanced Product 
Quality Planning and Control Plan reference manual, ISO/TS 16949, and customer-specific 
requirements. 

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 team of employees that represent the different functions within an 
organization.  The team will typically consist of an operator, process engineer, metallurgist, and quality 
personnel.  The term “cross-functional” is synonymous with the term “multi-disciplinary.” 

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 original 
equipment manufacturer (typically the automobile company).  These may be identified in the contract or 
purchase order, in engineering standards, parts specifications, etc. 

Design Authority – The entity that controls the design (material specification and heat treat specification) 
of the part. 

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

Energy Monitor – An electronic monitor that measures and displays the actual energy delivered to the 
induction heating coil in kilowatt-seconds. 

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

Heat Treater – An organization that performs heat treating (see 2.2 Application) to production and/or 
service parts.  The heat treating may be internal or “captive” to a manufacturing organization, or a 
separate commercial heat treating supplier. 

HTSA – Heat Treat System Assessment 
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IR Infrared 

Nonconforming Product – Product that does not conform to the customer requirements or specifications. 

Oxidizing Burn-Out – A process to remove any residual ammonia from the furnace.  The process usually 
involves removing most 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. 

PFMEA – Process Failure Mode and Effects Analysis 

PPAP – Production Part Approval Process 

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

Quenchability Check – 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 proper to the 
time the parts are at the bottom of the quench tank.  For induction hardening systems, this is the time from 
the end of the heat cycle to the start of the quench flow (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. 

Recipe – This term is typically used when a computer-based system sets and controls the process 
parameters, e.g., 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. 

RPN – Risk Priority Number – A calculated number in the PFMEA.  RPN is obtained by multiplying the 
Severity rating by the Occurrence rating by the Detection rating. 

SAE – Society of Automotive Engineers 

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 electronic monitor used to monitor induction heat treating systems.  The 
monitor plots the energy unit, e.g., voltage or kilowatt, vs. time or distance. 
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Special Characteristics – 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. 

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 atmosphere. 
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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 diagrams below. 

 

 

 

 

 

 

Furnace 

Valve 3 

Furnace 

Valve 3 

Vent Vent 

 
Valve 1 Valve 2 Valve 1 Valve 2 

 

 

 

Figure 1 – Valves 1 and 2 are 
opened to allow ammonia flow 
into the furnace. 

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 batches.  

Work Instructions – Instructions that describe work conducted in one function in a company, e.g., setup, 
inspection, heat treat operation, process parameter tolerances, etc.  The term “work instructions” is 
synonymous with the term “job instructions.” 
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Purpose Statement 
To provide an open forum where members cooperate in developing and promoting solutions that enhance 
the prosperity of the automotive industry.  Our focus is to continually improve business processes and 
practices involving trading partners throughout the supply chain. 

Core Values 
• People – Our strength comes from passionate and personally committed volunteers and staff. We 

provide an environment of integrity, trust, teamwork, and mutual respect to foster open, frank 
communication as we achieve consensus on industry needs and solutions. 

• Innovation – With a sense of urgency, we drive and support the development and implementation of 
common, leading-edge solutions that provide value to the automotive industry and its customers. 

• Excellence – We provide quality and excellence in all we do and how we do it. 

We do what’s right for the industry! 

AIAG Organization 
AIAG is made up of a board of directors, an executive director, associate directors, a full-time staff, and 
volunteers serving on project teams.  Under the direction of the executive director, associate directors– 
along with the managing director, department managers, and program managers, plan, direct, and 
coordinate the association’s activities.  The executive director and loaned executives are on loan from 
member companies for varied lengths of time. 

AIAG Projects 
Volunteer committees focus on business processes or supporting technologies and methodologies. They 
conduct research and develop, publish, and provide training on standards, conventions, standard business 
practices, white papers, and guidelines in the areas of automatic identification, CAD/CAM, 
EDI/electronic commerce, continual quality improvement, materials and project management, returnable 
containers and packaging systems, and transportation/customs. 

AIAG - An Association Fostering Total Supply Chain Partnering 

Automotive Industry Action Group 
26200 Lahser Road, Suite 200 

Southfield, MI 48034 
Phone:  (248) 358-3570  •  Orders:  (248) 358-3003  •  Fax:  (248) 358-3253 
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MAINTENANCE REQUEST 
If you find an error or other changes that should be made to this publication, please complete this form 
and return it to the address below. 

PLEASE PRINT OR TYPE 
 

Name of Submitter: ________________________________________ Date: ____________________  
Company: __________________________________________________________________________  
Company Address: __________________________________________________________________  
Phone:______________________ Fax: ________________________ E-mail:___________________  

MAINTENANCE REQUEST (Use additional sheets if necessary) 
Page Number of Change: _____________________________________________________________  
Document Currently Reads: ___________________________________________________________  
___________________________________________________________________________________  
___________________________________________________________________________________  
Recommended Changes/Should Read:__________________________________________________  
___________________________________________________________________________________  
___________________________________________________________________________________  
Recommended Additions: ____________________________________________________________  
___________________________________________________________________________________  
___________________________________________________________________________________  
Reason for Change:__________________________________________________________________  
___________________________________________________________________________________  
Signature of Submitter:_______________________________________________________________  

DISPOSITION (AIAG use only) – Completed forms are filed in the final document maintenance file. 

Program Owner Assigned to:_______________________________________ Log #:_____________  
Program Owner’s Recommendation: ___________________________________________________  
___________________________________________________________________________________  
Final Disposition:____________________________________________________________________  
___________________________________________________________________________________  
Comments:_________________________________________________________________________  
___________________________________________________________________________________  

Send completed form to the Publication Specialist at: 
Automotive Industry Action Group  •  26200 Lahser Road  •  Suite 200  •  Southfield, MI 48034 

Telephone: (248) 358-3570  •  Fax: (248) 358-3253 
www.aiag.org  
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