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Special Process: Heat Treat System Assessment

Automotive Industrv Action Groun .
? Version 2, Issue 8/07

Special Process: Heat Treat System Assessment

Facility Name: ALLIED HEAT TREAT LTD.
Address:
7521 TRANMERE DRIVE, MISSISSAUGA,ON
Phone Number: 905-677-8000 Type(s) of Thermal Processing at this Facility:
Fax Number: 905-677-4173 Process Table A - Ferrous
Carburizing X
Number of Heat Treat Employees at this Facility: Carbonitriding X
Carbon Correction X
Captive Heat Treater (Y/N): NO Neutral Hardening X
Quench & Temper X
Commercial Heat Treater (Y/N): YES Austempering / Martempering X
Tempering X
Date of Assessment: Aug. 22, 2012 Precipitation Hardening / Aging
Date of Previous Assessment:
Process Table B - Ferrous
Nitriding (Gas) X
Ferritic-Nitrocarburizing (Gas or
Salt)
Process Table C - Aluminum
Aluminum Heat Treatment X
Process Table D - Ferrous
Induction Heat Treating
Process Table E
Annealing X
Normalizing X
Stress-Relieving X

Current Quality Certification(s): ISO 9001 : 2008

Date of Re-assessment (if necessary): |Aug. 22, 2013

Personnel Contacted:

Name: Title: Phone: Email:

M. PRICE DIRECTOR OF OPERATIONS 905-677-2120
INFO@ALLIEDHEATTREAT.COM

Auditors/Assessors:

Name: Company: Phone: Email:

M. RAHMATI ALLIEDHEATTREAT LTD. 905-677-8000 mark@alliedheattreat.com

Number of "Not Satisfactory" ﬁndings:
0|

Number of "Needs Immediate Action" ﬁndings:
0

Number of "Fail" Findings in the Job Audit(s):
0
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AIAG

Autcmotive Industry Action Group

cai-9
Special Process: Heat Treat System Assessment
Version 2, Issue 8/07

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

All requirements given below are subordinate to customer specific requirements.
The customer may have additional requirements, e.g., inspection testing, greater frequencies, 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.
** Does not apply to furnaces operating below 760C (1400F).
----- indicate "not applicable".
Item #| Related HTSA Category/Process Steps Batch Continuous Generators
Question # Furnace Furnace *
1.0 PROCESS AND TEST EQUIPMENT REQUIREMENTS
A1.1 3.1 All furnaces, generators and quench systems shall have Yes N/A Yes
3.7 temperature indicating instruments.
A1.2 3.1 Continuous strip charts and/or data loggers are required for Yes N/A Yes
3.7 temperature and carbon monitoring unit, e.g., dew point,
oxygen probe, IR gas analyzer, etc.
A1.3 1.18 A program for furnace and generator burnout is required Yes N/A Yes
(applies to carbon bearing atmospheres).
A14 3.2 Furnace weigh scales shall be verified quarterly and calibrated Yes NA |
annually at a minimum.
A1.5 3.2 Dew pointers, 3-gas analyzers, spectrometers, and carbon IR | === | e | e
combustion analyzers (shim stock analysis), used to verify
carbon potential in furnaces, shall be calibrated annually at a
minimum.
A1.6 3.2 Verification of calibration of spectrometers, and carbon IR~ |  w==e | e e
combustion analyzers, shall be checked daily or prior to use.
A1.7 3.2 Verification of calibration of 3-gas analyzers with zerogasand| === | | o
span gas shall be performed weekly at a minimum.
A1.8 3.2 Oxygen probe controllers shall be calibrated quarterly at a Yes N/A Yes
minimum.
A1.9 2.16 All hardness test equipment (for each scale used) shallbe | = | w0 | e
calibrated semi-annually minimum, and verified daily minimum
per the applicable ASTM standard.
A1.10 2.16 Files shall be verified daily (or prior to use) with proversper | = | | e
SAE J864.
A1.11 3.2 Refractometers (typically used to check polymer quenchants |  =— | |
and washer solutions) shall be verified daily (with distilled
water) and calibrated annually (per manufacturer's
requirements) at a minimum.




AIAG

Autcmotive Industry Action Group

cal-9

Special Process: Heat Treat System Assessment
Version 2, Issue 8/07

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

All requirements given below are subordinate to customer specific 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).
----- indicate "not applicable".

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.

Item #

Related HTSA
Question #

Category/Process Steps

Batch
Furnace

Continuous
Furnace *

Generators

2.0

PYROMETRY

A2.1

3.2
3.3

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

Yes

N/A

Yes

A2.2

3.2
3.3

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

Frequency reductions per AMS 2750D are not allowed.

Yes

N/A

Yes

A2.3

3.2
3.3

CQI-9 requires a comparative check of the control temperature
sensor (CTS) in the Qualified Work Zone to a (1) calibrated
test temperature sensor (CTTS) or, (2) resident thermocouple
(R-T/C). (1) The CTS shall be within an operating temperature
range of +/- 5C (or +/-10F) ofthe CTTS. This check shall be
performed monthly. (2) Within the operating temperature
range the difference between the CTS and R-T/C readings
shall be no more than +/- 1C (or +/-2F) as determined at the
time of the most recent temperature uniformity survey. This
check shall be performed weekly. Any actions to correct a
failing reading or validate a test result shall be documented.
Additionally, Type K and N thermocouples shall be checked
monthly for equipment operating at or above 760C (1400F)
and changed annually at a minimum. Type Kand N
thermocouples shall be checked quarterly for equipment
operating below 760C (1400F) and changed every two years a|
a minimum.

Type R and S thermocouples shall be checked monthly for
equipment operating at or above 760C (1400F) and changed
every two years at a minimum. Protection Tubes shall be
visually checked at the same frequency as thermocouples.

Yes

N/A

Yes

A2.4

3.4

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

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

Minimum and maximum temperature ranges shall be tested
per AMS 2750D. Exception: If the operating range of the
Qualified Work Zone is equal to or less than 85 C (153 F) then
only one temperature is required to be tested. The
temperature shall be within the operating range of the
Qualified Work Zone.

Frequency reductions per AMS 2750D are not allowed.

N/A

A2.5

3.5

Recorded temperature(s) for austentizing processes shall be
controlled within +/- 9C (or +/- 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

N/A




AIAG

Autcmotive Industry Action Group

cal-9

Special Process: Heat Treat System Assessment

Version 2, Issue 8/07

PROCESS TABLE A - Carburizing / Carbonitriding / Carbon Correction / Neutral Hardening /

Austempering / Martempering / Tempering / Precipitation Hardening - Aging

All requirements given below are subordinate to customer specific 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).

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.

annually.

----- indicate "not applicable".
Item #| Related HTSA Category/Process Steps Batch Continuous Generators
Question # Furnace Furnace *
A2.6 3.5 Recorded temperature(s) for tempering and precipitation Yes NA |
hardening processes shall be controlled within +/- 6C (or +/-
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).
A2.7 3.2 Infrared pyrometers shall be calibrated to a black body furnace, (| -




AIAG

Autcmotive Industry Action Group

cal-9

Special Process: Heat Treat System Assessment

Version 2, Issue 8/07

PROCESS TABLE A - Carburizing / Carbonitriding / Carbon Correction / Neutral Hardening /

Austempering / Martempering / Tempering / Precipitation Hardening - Aging

All requirements given below are subordinate to customer specific requirements.
The customer may have additional requirements, e.g., inspection testing, greater frequencies, 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.
** Does not apply to furnaces operating below 760C (1400F).
----- indicate "not applicable".
Item #| Related HTSA Category/Process Steps Batch Continuous Generators
Question # Furnace Furnace *
3.0 PROCESS MONITOR FREQUENCIES
A3.1 1.4 Monitor primary temperature control instrument(s). Each batch or N/A Each Shift
2.14 continuous recording
with sign-off every 2
hours. Alarm systems
satisfy the sign-off
requirement.
A3.2 1.4 Monitor generator atmospheres. | —— [ e Continuous
2.14
3.7
A3.3 1.4 Monitor primary furnace atmosphere control(s)**. Continuous recording NA ]
2.14 with sign-off every 2
3.7 hours. Alarm systems
satisfy the sign-off
requirement.
A3.4 1.4 Verify primary atmosphere control method by back-up Daily N/A Daily
2.14 method™**.
3.7
A3.5 1.4 For austentizing salt baths: Salt chemistry (soluble oxides) or |Daily NA | -
214 decarburization on the parts shall be checked daily.
3.13
A3.6 1.4 Quench Media Process Parameters
2.12 - Temperature Each batch or NA | -
continuous recording
with sign-off every 2
hours. Alarm systems
satisfy the sign-off
requirement.
- Quench Level Daily NA ] -
- Agitation - Daily visual check is NA | -
required.
- Monitor each load in
the absence of an
alarm system.
A3.7 1.4 Monitor time in furnace, cycle time or belt speed. Each batch NA ] -
2.14
A3.8 1.4 Monitor load size or fixturing or loading rate as applicable. Each batch NA | -
2.7
A3.9 1.4 Quench Delay Time - Each batch NA | -
212 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.
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Autcmotive Industry Action Group

cal-9

Special Process: Heat Treat System Assessment

Version 2, Issue 8/07

PROCESS TABLE A - Carburizing / Carbonitriding / Carbon Correction / Neutral Hardening /

Austempering / Martempering / Tempering / Precipitation Hardening - Aging

All requirements given below are subordinate to customer specific requirements.
The customer may have additional requirements, e.g., inspection testing, greater frequencies, 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.
** Does not apply to furnaces operating below 760C (1400F).
----- indicate "not applicable".
Item #| Related HTSA Category/Process Steps Batch Continuous Generators
Question # Furnace Furnace *
4.0 IN-PROCESS/FINAL TEST FREQUENCIES
A4 1.4 Microstructure Daily per furnace NA | -
2.15
A4.2 1.4 Surface hardness Each batch NA | -
2.15
A4.3 1.4 Core hardness (when specified) Each batch NA | -
2.15
Ad.4 1.4 Case depth (when specified) Each batch NA | -
2.15
5.0 QUENCHANT AND SOLUTION TEST FREQUENCIES
A5.1 212 Polymer Quench Media
3.14 - Concentration Daily NA | -
- Quenchability Check; e.g., cooling curve, viscosity, or titration|Every six months NA ] -
A5.2 212 Water Quench Media
3.14 - Suspended solids Every six months N
A5.3 212 Salt Quench Media
3.14 - Analysis & Contaminants Every six months N
A5.4 212 Brine or Caustic Quench Media
3.14 - Concentration and/or Specific Daily NA |
Gravity.
- Suspended solids Every six months NN
A55 212 QOil Quench Media N/A
3.14 - Water content, suspended solids, Quarterly NA ] -
viscosity, cooling curve, total acid,
and flash point.
A5.6 213 Rust Preventive - Soluble Oil
- Concentration 2x | week NA | -
A5.7 2.1 Washers
- Concentration of cleaner Daily NA | -
- Temperature of solution (required if temperature is specified |Each shift NA | -
to be above ambient temperature).
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Autcmotive Industry Action Group

cal-9

Special Process: Heat Treat System Assessment

PROCESS TABLE E - Annealing / Normalizing / Stress-Relieving

Version 2, Issue 8/07

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.
* Continuous furnace frequencies are per lot (work order) or as specified, whichever is more frequent.
** Does not apply to furnaces operating below 760C (1400F).
----- indicate "not applicable".
Item #| Related HTSA Category/Process Steps Batch Continuous Generators
Question # Furnace Furnace *
1.0 PROCESS AND TEST EQUIPMENT REQUIREMENTS
E1.1 3.1 All furnaces, generators and quench systems (where Yes N/A Yes
3.7 applicable) shall have temperature indicating
instruments.
E1.2 3.1 Continuous strip charts and/or data loggers are required Yes N/A Yes
3.7 for temperature and carbon monitoring unit, e.g., dew
point, oxygen probe, IR gas analyzer, etc.
E1.3 3.2 Furnace weigh scales shall be verified quarterly and Yes NA ]
calibrated annually at a minimum.
E1.4 3.2 Dew pointers, 3-gas analyzers, spectrometers, and e T
carbon IR combustion analyzers (shim stock analysis),
used to verify carbon potential in furnaces, shall be
calibrated annually at a minimum. This is applicable
when used in controlling carbon-bearing atmospheres.
E1.5 3.2 Verification of calibration of spectrometers, and carboon |  — [ — | o
IR combustion analyzers, shall be checked daily or prior
touse. This is applicable when used in controlling
carbon-bearing atmospheres.
E1.6 3.2 Verification of calibration of 3-gas analyzers with zero = N B
gas and span gas shall be performed weekly at a
minimum. This is applicable when used in controlling
carbon-bearing atmospheres.
E1.7 3.2 Oxygen probe controllers shall be calibrated quarterly at Yes N/A Yes
a minimum. This is applicable when used in controlling
carbon-bearing atmospheres.
E1.8 2.16 All hardness test equipment (for each scale used) shall | -~ [ | e
be calibrated semi-annually minimum, and verified daily
minimum per the applicable ASTM standard.
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Autcmotive Industry Action Group

cal-9

Special Process: Heat Treat System Assessment

PROCESS TABLE E - Annealing / Normalizing / Stress-Relieving

Version 2, Issue 8/07

All requirements given below are subordinate to customer specific 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).
----- indicate "not applicable".

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.

a (1) calibrated test temperature sensor (CTTS) or, (2)
resident thermocouple (R-T/C).

(1) The CTS shall be +/- 5C (or +/- 10F) of a CTTS at the|
operating temperature range; this checked shall be
performed monthly.

(2) The relationship between the CTS and R-T/C at the
operating temperature range shall be within +/- 1C (or +/-
2F) of their relationship determined at the time of the
most recent temperature uniformity survey; this checked
shall be performed weekly.

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

Additionally, Type K and N thermocouples shall be
checked monthly for equipment operating at or above
760C (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 S thermocouples shall be checked monthly
for equipment operating at or above 760C (1400F) and
changed bi-annually every two years at a minimum.

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

Item #| Related HTSA Category/Process Steps Batch Continuous Generators
Question # Furnace Furnace *
2.0 PYROMETRY
E2.1 3.2 Thermocouples and calibration of thermocouples shall Yes N/A Yes
3.3 conform to AMS 2750D.
E2.2 3.2 Instrument Calibration per AMS 2750D shall be quarterly Yes N/A Yes
3.3 at a minimum.
Frequency reductions per AMS 2750D are not allowed.
E2.3 3.2 CQI-9 requires a comparative check of the control Yes N/A Yes
3.3 temperature sensor (CTS) in the Qualified Work Zone to
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All requirements given below are subordinate to customer specific 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).
----- indicate "not applicable".

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.

Item #

Related HTSA
Question #

Category/Process Steps

Batch
Furnace

Continuous
Furnace *

Generators

E2.4

3.4

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

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

Minimum and maximum temperature ranges shall be
tested per AMS 2750D. Exception: If the operating range
of the Qualified Work Zone is equal to or less than 85 C
(153 F) then only one temperature is required to be
tested. The temperature shall be within the operating
range of the Qualified Work Zone.

Frequency reductions per AMS 2750D are not allowed.

Yes

N/A

E2.5

3.5

Recorded temperature(s) shall be controlled within +/-
9C (or +/- 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

N/A




AIAG

Autcmotive Industry Action Group

cal-9

Special Process: Heat Treat System Assessment

PROCESS TABLE E - Annealing / Normalizing / Stress-Relieving

Version 2, Issue 8/07

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.
* Continuous furnace frequencies are per lot (work order) or as specified, whichever is more frequent.
** Does not apply to furnaces operating below 760C (1400F).
----- indicate "not applicable”.
Item #| Related HTSA Category/Process Steps Batch Continuous Generators
Question # Furnace Furnace *
3.0 PROCESS MONITOR FREQUENCIES
E3.1 1.4 Monitor primary temperature control instrument(s). Each batch or N/A Each Shift
2.14 continuous recording
with sign-off every 2
hours. Alarm systems
satisfy the sign-off
requirement.
E3.2 1.4 Monitor generator atmospheres —— Continuous
2.14
3.7
E3.3 1.4 Monitor primary furnace atmosphere control(s)**. Continuous recording NA ]
2.14 with sign-off every 2
3.7 hours. Alarm systems
satisfy the sign-off
requirement.
E3.4 1.4 Verify primary atmosphere control method by back-up  |Daily N/A Daily
2.14 method**.
3.7
E3.5 1.4 For salt baths: check salt chemistry (soluble oxides) in  |Daily NA ]
2.14 salt baths or decarburization on the parts.
3.13
E3.6 1.4 Monitor time in furnace, cycle time or belt speed. Each batch N/A -
2.14
E3.7 14 Monitor load size or fixturing or loading rate as Each batch NA ]
2.7 applicable.
4.0 IN-PROCESS/FINAL TEST FREQUENCIES
E4.1 14 Microstructure (when specified) Daily per furnace N/A ——me-
2.15
E4.2 14 Surface hardness (when specified) Each batch N/A ——me-
2.15
E4.3 1.4 Core hardness (when specified) Each batch N/A -
2.15
5.0 SOLUTION TEST FREQUENCIES
E5.1 213 Rust Preventive - Soluble Oil
- Concentration 2x | week NA - -
E5.2 2.1 Washers
- Concentration of cleaner Daily N/A -
- Temperature of solution (required if temperature is Each shift NA ]
specified to be above ambient temperature).




