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2.4

1

(Continued):

AC7101/4 NADCAP - Material Test Laboratories, Metallography and
Microhardness

AC7101/5 NADCAP - Material Test Laboratories, Hardness

AC7101/7 NADCAP - Material Test Laboratories, Mechanical Test Specimens

ENERAL QUALITY SYSTEM:

Quality Policy:

There khall be a clear system in place regarding management’s)establishment
of a cpmprehensive quality policy.

There shall be indications that the quality policy has‘been clearly
communficated throughout the organization.

The quplity policy shall be reviewed at least annually by the President or
other ftop location manager and actions shall be‘made to assure|compliance
with the policy.

Organization:

1 organizational chart shall.exist that defines the responsibility
authorjity and interrelation of all personnel.

The Quality Organization shall be well defined, established, apd
functioning without longstanding vacancies.

Audits| of the quality system, processes and/or product shall be carried out
by perlsonnel independent of those having direct responsibility|for the work
being performed.

There [shall be-evidence that employees perform their jobs in relation to
procedures.

Quality [System:

A documented quality system, endorsed by top management, shall be
established as a means of assuring that processes conform to specified
requirements.

Documentation shall support that the policies embodied in the quality
system are thoroughly implemented.

The quality system shall foster continuous improvement by reduction of the
variation of applicable heat treat processes.
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Communic

n system of formal revision control.

ations:

.3.4 Procedures and other instruction documents shall be controlled under a

.1 There shall be a system of two-way employee communications in place.

.2 Records shall support that employee comments and suggestions are solicited,
reviewed and acknowledged.

.3 Compan
known

Contract

.1 HWritte
and th

.2 Record
fashio

.3 Qualit
docume

Internal

.6.1 There

~

system

.2 There
.3 This p
Purchasi

.1 There
select

7.2 A summ

[o2]

basis

Purchasi

] Is._obiecti | cust A hall

to all employees.
Review:

E procedures shall exist describing purchase order/contrj
coordination of these activities by all affected organ

5 shall support that contracts are appropriately reviewed
.

) and technical requirements shall.be’ adequately defined
nted.

Procedure Planning:

shall be a formal, written system of procedure planning t
and/or equipment systems.

anning shall (conform to customer requirements.
g - Sourcing:

shal) ‘be' procedures established and implemented to provig
ion-of suppliers on the basis of their ability to meet re

ary of ln-plant and service qual'[y pEf'UIWEHCE datasha

for the selection of sources and corrective action.

ng - Incoming QA:

be made

ct review
zations.
in a timely

and

y metal

shall be planning tin-use on the floor that conforms to the system.

e for the
quirements.

1 be the

.1 There shall be procedures established to afford the purchaser access to
verify, at source or delivery, the quality of purchased products.

acted

on shall be available.

.8.2 Documentation to support that the verifications are regularly performed and

.3 Verification data shall be used in a program to prevent nonconforming

purcha

ses.
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3.9 Product Identification and Traceability:

3.

9.1

9.2

.10
.10.
.10.

.10,

.11

1.

.11,

.11.

.12

2.

.12.

2.

.13

1
2

1

1

Stamp apd Signature Control:

Control| of Nonconforming Parts:

Procedures shall be established and maintained for identifying the product
from applicable drawings, specifications or other documents, during all
stages of processing and delivery.

Examination of in-process parts shall indicate compliance with the
procedure.

.9.3 Test an@/gr examination samples shall be clearly marked to maintain

traceapitity—to—parent—parts-

A written procedure for stamp control shall be established.

There| shall be a record maintained showing stamps’issued, date of issue
and tp whom issued.

Appropriate actions shall be included in theystamp/signature ¢ontrol
system to deal with lost stamps, reassigned stamps, and removal of stamp
authority.

Procedures shall be established<to control identification, dogumentation,
evaluption, segregation and. disposition of nonconforming product including
notiflication of the internaliorganizations and the customer concerned.

Documentation shall support that nonconforming material is disposed of per
the procedure, and that visual inspection verifies proper segregation.

There| shall be a._procedure for timely recall of nonconforming material
that [is inadvertently shipped (i.e., nonconformance is discovered after
shipment).

CorrectjivevAction:

There shall be procedures established and maintained for investigating the
cause of nonconforming parts and the corrective action needed to prevent
recurrence.

Records shall clearly support that all nonconforming parts are handled by
the corrective action system and corrective actions are implemented.

Analytical methods shall be used to focus corrective action efforts with
the goal of preventing recurrence.

Delivery and Service;

.13.1 There shall be a procedure established to provide for the protection of

the quality of the parts after final inspection and during shipment.
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.13.2 There shall be evidence that indicates compliance with this procedure.

.13.3 Shipping document lists shall comply with all provisions required by the
P.0. or contract.

.14 Customer Service and Satisfaction:
.14.1 Procedures shall be established to monitor customers’ satisfaction and

provide customer data (e.g., a quality rating or frequency of defects)
that are analyzed and communicated internally.

14.2 There|shall be documents to support that the procedure is complied with on
a timgly basis.

.14.3 There|shall be a written procedure to assure customer involvement with
out-of-tolerance or out-of-control conditions, inspection failures,
rework, and customer engineering changes.

.14.4 Records shall support that no unauthorized rework is performeq without
customer permission.

.15 Statistjcal Methods - Process Integrity:

.15.1 There|shall be a system for identifying critical heat treat process
variables and determining their capability (i.e., Cp, Cpk).

.15.2 Records shall support that the-variables are processes, not results, and
that ¢apability is statistically measured.

.15.3 Analytical methods shall. be used to determine critical proces:s
charag¢teristics.

.16 Statistjcal Methods'- Process Control:

.16.1 There|shall Be’a documented system of statistical monitoring of critical
heat treat processing variables.

.16.2 There|shall be documented reactions and corrections to out-ofrcontrol
conditions that were statistically i1dentitied.

.16.3 There shall be evidence of improved process variable performance over
time.

.17 Internal Quality Audits:

.17.1 Procedures and documentation shall exist for the performance of internal
audits that survey company compliance with all pertinent procedures.

.17.2 Records shall support that internal audits are completed in a timely
fashion and reviewed and acted upon by appropriate management.
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3.17.3 The use of internal audits shall be an integral part of the management
system and a factor in the planning process.

L T

4
4

L I )

TEST & INSPECTION:

.1 Hardness Testing:

1.1

10101

2.1
2.1.1

.2.1.2

The Test & Inspection requirements contained in SAE AS7101 and the audit

criter

=
3
34

-t Q -Hho QO T

Surfac

Ther

ia PRI AC7101/5 shall apply to Heat Treat Suppliers.

nvils have no indentations

est blocks are available for values recorded

og or record is up-to-date and complete

est blocks do not have indentations in both sides

est block indentations are not too close together

aily test sample is three or more indentations

est blocks have indentations greater than the number of
eadings

enetrators are not chipped or otherwise damaged

eriodic calibration records are current and complete

he hardness testers part of acprogram of gage repeatabi
ducibility studies.

aphy/Microhardness :

lography/Microhardness requirements contained in SAE AS
iteria PRI AC7101/4 shall apply to Heat Treat Suppliers.

Contamination, Testing of Alloy Steel
shall be’a written procedure covering:
art ¥al decarburization for steel < 220 ksi

artial decarburization for steel > 220 ksi
est for < 220 ksi done monthly

daily

ity and

7101 and the

0oQ N o

Test for > 220 ksi done per load
I1GO for < 220 ksi

Test records shall confirm no total decarburization, carburization or

nitr

iding has occurred.

.2.1.3 Test procedures shall be in accord with requirements.

.3 Survey of Mechanical Testing Lab :

The Mechanical Testing Lab requirements contained in SAE AS7101 and the audit
criteria PRI AC7101/3 shall apply to Heat Treat Suppliers.
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Survey for Nonconventional and Engineering Tests :

The Nonconventional and Engineering Tests contained in SAE AS7101 and the
audit criteria PRI AC7101/10 shall apply to Heat Treat Suppliers.

Preparation of Mechanical Test Specimens:

The preparation of Mechanical Test Specimens requirements contained in SAE
AS7101 and the audit criteria PRI AC7101/7 shall apply to Heat Treat
Suppliers.

Conductijvity Testing:

1

.1.4

2.1

.1

Calibnation:

Theree shall be a written procedure for the periodicicalibrat
conductivity testing devices.

Standards used for calibration shall be propéerly maintained
from damage.

The [standard used for calibration shall be a primary standar
assiggned according to Test method B 193, or values shall be
an agency traceable to NIST standards.

Records shall document the adequacy of the calibration systepm.

Applicability and Location of Test:

There shall be documentation specifying the location of the
partl.

The |specified location shall account for the degree of coupl
metall and coil;,-nearness to any edge or discontinuity, and t
of the tested area.

Theree shall be evidence that tests are performed in the corr
on the part.

ion of

and protected

d with values
pssigned by

test on the

ing between
he thickness

pect location

Periodic Maintenance:

There shall be a written procedure for determining when main
needed and when periodic maintenance is to be performed.

Procedures shall exist to ensure the qualification of outsi
performing maintenance and to ensure that all maintenance is
the required specifications.

Records shall indicate that maintenance is performed when re
accordance with appropriate standards.

tenance is

de firms
performed to

quired and in
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Test Coupons:

.1 General:

control their use.

to

.71.2.2 Doc
pro

Dimensi

.1 Calib
.1.1 The
dim

.8.1.2 Sta
pro

.1.3 The
ass

.2 Appli

the

rontrol test coupons and their use.

imentation shall support that the test coupons are used
fedure.

pnal Testing:
ration:

re shall be a written procedure for the periodic calibra
bnsional measurement devices.

ndards, gage blocks, or other devices used for calibrati
perly maintained.and protected from damage.

standard used_for calibration shall be a primary standa
gned by an.agency traceable to NIST standards.

.1.4 Recprds shall document the adequacy of the calibration syst

cability and Location of Test:

.1.1 If test coupons are used or required, there shall be a system in place to

ram of process

.7.1.2 Documentation shall support that the test coupons are used per the
procedure.
.1.3 Dat
improvement or by some other recognized method.
.2 Titanjum:
.7.2.1 If AMS 2801 or MIL-H-81200 is required, there shal) be a sy

stem in place

ber the

tion of

bn shall be

rd with values

location of the measurement on the part.

test and in the correct location on the part.

Sampling Plans:

1 Sample Size:

.2.1 There shall be documentation to specify the appropriate measurement and

.2.2 There shall be evidence that tests are performed with the appropriate

1.1 There shall be a written procedure to select the appropriate sample size

for

a given test or inspection.



https://saenorm.com/api/?name=59d86c719608fc14bfb806315424014c

SAE AS7102

.9.1.2 Records shall support that the correct/appropriate sample was tested.

.9.1.3 Sample sizes shall be statistically significant to support the

conclusions drawn.

.9.2 Sample Frequency:

.9.2.1

.9.2.2

.9.2.3

.10

.10.

.10.

.10.

.11

11,

A1
1.

.12

12,
.12.

J12.
12,

1

Accept

There shall be a written sampling plan that specifies the frequency and

method of sampling.

spedified sampling frequency.

ith the

The |sampling frequency shall be sufficient to capture relevant process

varijations.

Procedyres/Training:

A wriltten set of procedures shall assure that“operators are cpmpetent to

perfdrm an assigned operation.

The gystem shall assure that only trained’operators perform assigned

Trainling procedures shall conform-to recognized industry or other

recognized standard, e.g., ARP1962.

nce/Rejection Standards:

Therd shall be a written set of acceptance/rejection standards for tests

in Sdctions 4.1 through 4.7.

Actual acceptancés-shall be based on the written criteria.

Accepitance criteria shall be sufficient to assure that no defective

material s accepted without at least 95% confidence.

Test Repapts:

Test results shall be recorded on or traceable to job work documents.

Both individual datum and test statistics (e.g., average, range or
standard deviation) shall be reported. Where applicable, test statistics

shall be correct.

Recorded test results shall be complete and adequate.

There shall be a written system to use the test data in a continuing

program to improve product quality.
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FURNACE CONTROL AND MAINTENANCE:

.1
1.

1

1
.2
.1.3

Operat

Furnace Document Control:

ing Instructions:

There shall be a system of providing current operating manuals or

inst

ructions to furnace operators and maintenance personnel.

Manuals or instructions shall be accessible and usable at all times.

Manu
rele

Heatin

Ther
of s

Proc
The

When
conf

Mainte
Furn
Reco

Main
a go

Furnace

Extern

L]s or instructions shall be clear, current, and availab
vant personnel.

g Times:

b shall be written systems for determining heat-up time
pak), soak time, and cooling rate.

pss records shall support the functioning of this system
system shall adequately describe the actual heat profile

metal temperature is required{’shop records shall demon
prmance to specification.

hance Schedules/Procedures:

tenance schedules shall be prepared with preventative ma

pl based on-prior maintenance records.
Condition:
a1 Furnace Condition -- For each furnace:

rds shall support “that maintenance has been performed per

e to all

(i.e., start

of the load.

ttrate

pce maintenance schedules shall be prepared for each furpace.

schedule.

ntenance as

There shall be no evidence of leaking atmosphere around doors, fans, etc.

On compressed air activators, lubricator sets shall be operational.

A1l safety interlocks, flame curtains, burn offs, and other safety items

shal

1 be operational.

Circulation fans shall run smoothly and be in good operating condition.

There shall be proper coolant flow to circulation fans.

If gear drives are used, the drive trains/sprockets shall be in good

cond

ition,

- 10 -
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Atmosphere Control:

7 The furnace and its surroundings shall be clean and well lighted.

8 A1l plumbing, conduit and other functional apparatus shall be clearly
marked and color coded.

Internal Furnace Components -- For each furnace:

.1 The refractory/insulation/heating elements shall be compatible with the

parts/material being heat treated.

.2 The refractory/insulation shall be in good operating conditipn.

Therke shall be no evidence of soot on the furnace lining.
The grade of internal alloy shall be adequate to the furnace| application.
The [internal alloy shall be in good condition.

If electrically heated, element insulators shall be in good rondition.

.7 If ellectrically heated, amp draw on heaters shall not exceed| amp rating.

Metering:

1 Flowmeters shall be in good dperating condition and appropripte to the
gas [they are metering.

.2 Regullar checks shall _be made to assure the accuracy of flowmeters.

.3 Therle shall be proper safety shut-off valves and nitrogen purges and they

shalll be in goed operating condition.

Atmosphere Purging:

.1 When atmosphere is changed, there shall be a written procedure to assure

adequate purges of previous atmosphere.

.2 The purge time for this atmosphere change shall be adequate to its

application.

.2.3 The procedure for an atmosphere change shall include a well defined

system of ammonia cut-off and purge.

.4 Production records shall support that the procedure is followed.

Salt:

.1 If a salt bath is used, there shall be a system in place to test the salt

per the applicable specification requirements.

- 11 -
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.4.2 Prod

.5 Atmospheres - Aluminum:

.1 Carbon|System Maintenance and Calibration:

.2 Documentation shall support that the testing program is current.

w

.3.3 The salt bath tests shall assure conformance to corrosion,

decarburization, and intergranular attack requirements.

.4 Dew Point - Titanium:

.4.1 There shall be a written procedure to monitor the inlet dew point of an

Argon or Helium atmosphere to the requirements.

ed.

.5.1 There shall be a written procedure to assure that detrimenta] water

.5.3 Prodlction records shall support that the procedure is followed.

Carbon Control:

.1.1 There shall be a system of maintenance and calibration of carbon controls

and jndicators.

.1.2 Records shall support ‘that the calibrations were performed as required by

appljcable specificatjions.

.1.3 The ¢alibration.and accuracy of the carbon system shall be confirmed

throtgh analytical gauge studies or other recognized statistjcal
measurement. 'system evaluation method.

Quench Systems”

.1 The quench mechanism shall be in good operating condition.
.2 Quenchant Control:

.2.1 The system of quench temperature control shall be in good operating

condition.

.5.2.2 Quench temperature measuring systems shall be calibrated and regularly

maintained.

.5.2.3 Records shall document that parts are quenched at proper temperatures.

.5.2.4 A visual examination of the quench tank shall indicate good agitation

where access to the quench tank is available.

-12 -
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.5.3 Quench Properties:

.3.1 There shall be a written system in place to assure proper quench
integrity.

.3.2 Records shall support that quenchent properties are within specified
limits.

.3.3 The actual quench parameters shall be recorded and traceable to the work

order.
.5.4 Press Quench Checklist:

.4.1 The [press quench shall be in close proximity to the furnace and
templerature control during transfer shall be maintained.

.4.2 Expander pressure, cylinder pressure, number, lepgth and strength of hold
down| springs shall be documented for each job when applicable.

.4.3 Handling procedures during transfer shall_assure that the part is not
locally cooled due to contact with tongs, ‘€tc., to reduce a [localized
area below the transformation temperature.

.4.4 Dies and tooling shall be inspected, between every set-up for| wear, nicks,
burrs, etc., and when required, repairs shall be made.

.4.5 The [customer shall be informed of repairs.

Fixtures, Racking and Batching:

.1 Rack/Hixture Control:

.1.1 Therle shall be-a‘written system in place to assure that racks are matched
to parts they are designed for.

.1.2 Observation shall support that parts are placed in planned nacks.

.1.3 A cdrtified heat treater, metallurgical engineer, or other qualified
person shall design racks and match parts to them.

.2 Rack Condition:

.2.1 Racks shall be regularly examined for integrity and repaired or scrapped

as nhecessary.

.2.2 Visual examination shall confirm that racks are in good operating

condition.

- 13 -
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Pyrometry Testing:

.
—

2.1

Temperature Uniformity Surveys:

applicable specifications.

The thermocouple correction factors shall be used correctly.

.1 Uniformity surveys shall be performed at the frequency required by

Approach readings shall be taken at the frequency required by applicable
SpEC'i fications

After furnace has stabilized, 30 min of readings (i.e., 7)osh
takern.

The 7
and 1

There shall be written procedures to cover 5.7.1.1 through 5.

Tempe
requ

System

Systeé
freq

The thermocouple correction factors shall be used correctly.

ecurrent temperature pattern shall be taken by-cycling {
owest reading thermocouple through a complete Cycle.

rature uniformity surveys shall conform to the specifica

rements.

Accuracy (Probe) Checks:

m accuracy (probe) checks<shall be performed at the reqy

ency

all be

he highest

7.1.5.

tion

ired

The temperature recorded during the probe check shall agree with the
actugl recorder chart temperature.

If the control/thermocouple is outside the work zone, off-sef

be uged to compensate.

If probe-checks exceed requirements, appropriate corrective 3

be t3ken and documented.

Written procedures shall cover 5.7.2.1 through 5.7.2.5.

ting shall

ction shall

The probe checks shall conform to applicable specification requirements.

Instrument Calibration:

- 14 -
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all
a.
b.

c.

.7.3.2 Controllers for furnaces requiring +15°F

ran

.7.3.3 Contirollers for furnaces requiring +25°F uniformity shall meg
range and the requirements for b and c above.

.4 Protedtion of Aluminum:

4.2 An

aluminum furnaces:

Accuracy shall be within 0.3% of range.

3.1 For controllers for furnaces requiring +5°F or +10°F uniformity and for

Shall be capable of returning to set point within +2°F after being

driven 50°F above and 50°F below set point.
Shall be sensitive to an EMF equivalent change of 2°F, i
band max. of 2°F.

bove.

.4.1 There shall{be a system to prevent radiation sources from st
aluminum parts.

radiation.

Vacuum Equipment Qualification:

.1 The heat treater shall have procedures for qualifying:

a. Vacuum system integrity (leak-up rate, etc.)
b. Traceable calibration of vacuum instruments, recorders, and sensors.
c. Does the heat treater follow these procedures.

customer requirements.

.e., dead

uniformity shall meet 0.3% of

et 0.3% of

temperature
t the
ium, and low,
with

tten

.3.4 A1l [controllers shall be zeroed out at Tow, mediumi and high
(i.d., spanned) or offsetting of calibration shall-be used 3
extrlemes. If it can’t be zeroed out (spanned))at high, med
what is done regarding the instrument shall be “in accordance
applicable requirements and clearly documented.

.3.5 For |recorders:

a. |Accuracy shall be within 0.3% of range.
b. [Dead band max shall be +2°F.
c. |1t shall return within +22F after being driven 50°F above and below.

.3.6 Pardgraphs 5.7.3.1 through:5.7.3.5 shall be covered by a wri
progedure.

.3.7 Alllinstrument calibration shall conform to the requirementg.

riking

nspection of treated parts shall reveal no evidence of direct thermal

.2 These vacuum system qualification procedures shall be in accordance with

- 15 -
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9.1

.6
p

.1
2

.1

[o -2

. Gas

.8.3 The heat treater shall have procedures for qualifying:

. Quench gas purity.

Quench system integrity (dew point, etc.)

c. Traceable calibration of dew point, or other gas contaminant measuring
instruments.
d. Quench effectiveness of other quench media used with vacuum type
systems.

Vacuum Procedures:

The he
toolin
used i
proced

Cleani
The he
to pre
treati
proced
Loadin
Docume
heatin
measur
heat t
These
ERSONNEL
Qualific

There

with methods/materials that are compatible to the part
vacuum heat treating and there will be evidence that t
res are followed.

t treater’s documented procedures require cleaning of pirts and

g procedures shall be in accordance with customer requir

lude shielding and uneven heating/cooling encountered i

and tooling
ese

ements.

vacuum heat

t treater’s documented procedures shall ‘account for furaace loading

g. There shall be evidence that the heat treater follo
res.

procedures shall be in accordance with customer requir

ted procedures shall account for the required temperatu
/cooling, and pressure parameters, as well as use of th
ment method for these parameters. There shall be evid
eater follows these procedures.

rocedures shall be in accordance with customer requireme

ation System:

thall-be a written procedure of continuing approval testi

Inspection of personnel records shall confirm that tests are a
and reviewed with employees.

s these

ments.
e,

proper
nce that the

nts.

ng.

ministered

The results of testing shall be used in a continuing program of
operator/supervisor improvement and development.

Training

There shall be a written procedure for operator/manager training in heat
treating sciences.

Records shall support that training is regularly scheduled and attended.

Only approved operators shall perform trained-operator necessary functions.
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-3 -3
. .

.2 Advang¢e Quality Planning:

.3 Job Dpcumentation:

.3.1 There shall be a written procedure of assigning job

.3.2 The|procedure shall provide unambiguous traceability from the

.4 Process Chang

PROCESS PLANNING AND CONTROL:

Advance Process Planning:

.1 New/01d Job Flows:

.1.1 There shall be a procedure for reviewing orders for assessing the heat

treater’s ability to conform to requirements.

.1.2 There shall be a written procedure that specifies the documentation

requirements of jobs that enter the production system.

.1.3 The|procedure shall provide for separate flows and separate|engineering

responsibilities for new vs. continuing jobs.

.1.4 Records shall support that proper job flows are being followed.

.1.2.1 Thete shall be a system of quality planning: for each job in|advance of

actyal processing.

.2.2 The|quality plan shall be evident on job travelers and confgrmance to it

sha]l be demonstrated.

.2.3 The|quality plan shall addressCprocessing issues, not inspe¢tion data.

doctimentation/travelers to each job.

doctimentation:to the job/parts.

.3.3 The| documienitation shall include process status, inspection status,

engfineering change notices and all other relevant information.

.4.1 There shall be a documented system of altering processing or quality

documents in a systematic fashion.

.4.2 There shall be records that document engineering changes and their

effects.

.4.3 When fixed or customer agreed processes are in place, process changes

shall be made only after experimental study of main and interactive
effects. Customers shall be fully informed if directly involved.
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.2 Customer

.2.1 There

Specification Update System:

shall be a documented system to assure that revisions to

specifications in use are integrated into the production system.

.2.2 Records shall support that new revisions to specifications were put in use

prompt

ly and older revisions are used only when specified.

.2.3 Records shall support that parts are not processed under old specifications

after
.3 Process
.3.1 There

docume

.3.2 The sy

for comparison to planned.

.3.3 Audit
.4 In-Proce

4.1 There

equipment is functioning within established criteria.

.4.2 This i
tracea

.4.3 In-pro
statis

.5 Verifica
.5.1 There

proces
proces

new specifications are required by purchase order.

Control:

shall be a written system to assure process conformance t
ptation. :

s5tem shall include a clear method of recordifng actual prg

of records shall assure conformance to. process plans.
5s Inspections:

5hall be a documented system of process inspections to as
zformation recorded on the job traveller or other documen
le to the job in-process when the inspection was made.

ress inspections .shall be made in accordance with establi
tical methods.

Lion of Automated Process:
5hall be_a written procedure in effect where automated he

bes and/or record-keeping are used to assure the integrit
5 and-records.

0 process

cess data

sure all

tation

shed

at treating
y of the

.5.2 The procedure shall include a positive method of assuring electronic

record

s cannot be altered.

.5.3 Electronic data shall be backed-up and retained for a period at least as

long a

s required for paper records.
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w © o0 o

-

.4.

MATERIAL HANDLING AND PROTECTION:

Receivi

ng Procedure:

.1 Count/Quality Integrity:

inbound material.

.1.3 Coupt and quality discrepancies shall be immediately brought
customer’s attention with written records.

.2 Customer Documents:

.2.1 There shall be a written procedure to assure that “inbound cuy
doctments attached to jobs remain traceable to those specifi
thr

.2.2 An

Corrosi

.1 There|shall be a documented system\in place to prescribe hand]
packaging and corrosion protection of customer material.

.2 An ingpection of the company’s facility shall confirm adhereng
system.

.3 There| shall be no evidence of rust, overloaded containers, ung
storage areas, or stacks of dissimilar material and containers.

Lot Intpgrity:
.1 There| shall=be a written procedure to assure lot and part intg

.2 An inspection of the company’s facility shall confirm adhereng
system.

.1.1 There shall be a written procedure for receiving, counting and inspecting

.1.2 There shall be adequate records to support conformance with this system.

ughout the processing cycle.
audit of jobs shall assure conformance.with this system.

on Mechanical Damage Protection:

to the

stomer
c Jjobs

ing,

e to the

overed

grity.
e to the

mixing or confusing parts.

Housekeeping:

responsibilities for housekeeping.

.3 The system shall Togically preclude the possibility of unintentionally

1 There shall be a system to assure plant cleanliness and assignment of the

.4.2 The company’s facilities shall be clean, well lighted and properly marked.
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o o0 o

.5

~J

7.1

.7.2 There $hall be evidence of compliance with the system.

GENERAL FYRNACE CHECKLIST:

Plant Space Control:

There shall be a written plan of functional areas in the plant specifying
where in-process, defective and staged material are to be placed.

The plant floor shall be clearly marked to conform with the written plan.

The plan shall provide for complete and unambiguous separation of work-in-
process, finished, and defective material.

TitaniumEleaning—and—Protection:

There $hall be a system for cleaning titanium surfaces that. prdcludes using
halogepated substances.

There 3hall be evidence that the system is being complied with,

The system shall provide for handling of clean parts with clean, white
gloves

Copper, Nickel, Bronze Plating:
There $hall be a documented system for.controlling the following:
b. Current density

c. Temperature
d. Agitation

a. Chefical composition

.7.3 Periodjc tests shall_indicate that applicable specifications arle being met.

There shall be'a written procedure for control of heating media to preclude
detrimental \reactions with part surfaces. This procedure shall meet
contractyald requirements, and there shall be evidence that the prjocedure has
been implemented.

There shall be a written procedure for testing consistency of circulation of
furnaces heated by convection. This procedure shall meet contractual
requirements, and there shall be evidence that the procedure has been
implemented.

There shall be a written procedure for servicing of instrument(s). This
procedure shall meet contractual requirements, and there shall be evidence
that the procedure has been implemented.
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9.4

9.5

9.6

9.7

9.8

9.9

9.10

9.11

9.12

9.13

There shall be a written procedure for use of offset temperatures. This
procedure shall meet contractual requirements, and there shall be evidence
that the procedure has been implemented.

There shall be a written procedure for system accuracy tests. This procedure
shall meet contractual requirements, and there shall be evidence that the
procedure has been implemented.

The procedure shall control the proximity of test and working sensors. This
procedure shall meet contractual requirements, and there shall be evidence
that th i d

There shall be a written procedure for racking and spacing which takes the
heating|and cooling patterns into account. This procedure shall |meet
contractual requirements, and there shall be evidence that’the procedure has
been implemented.

There shall be a written procedure for quench transfer, agitatign, and
temperature. This procedure shall meet contractual requirementg, and there
shall be evidence that the procedure has been.implemented.

There shall be a written procedure for quench severity control.| This
procedute shall meet contractual requirements, and there shall be evidence
that the procedure has been implemented.

There §hall be a written procedure’ for temperature uniformity tests. This
procedire shall meet contractual requirements, and there shall [be evidence
that the procedure has been-implemented.

This procedure shall specify test frequency. This procedure shall meet
contrattual requirements, and there shall be evidence that the procedure has
been implemented.

This pfocedure-Shall specify test temperature(s) and range(s).| This
procediire shall’meet contractual requirements, and there shall|be evidence
that the procedure has been implemented.

This procedure shall specify how beginning and end of test is determined.
This procedure shall meet contractual requirements, and there shall be
evidence that the procedure has been implemented.

-21 -



https://saenorm.com/api/?name=59d86c719608fc14bfb806315424014c

SAE

AS7102

10. AUDIT OF A HEAT TREATING JOB (COMPLETED OR IN-PROCESS)

Heat Treat supplier shall demonstrate compliance to all relevant and
applicable specifications in two complete audits of a completed or an in-

process job.

demonstrated throughout the entire heat treat process.

The audits shall include information as follows:

10.1 Job identity:

a.

T QL -H ©®© QA 0O o

Conformance to all requirements of this standard shall be

Purchase order number:

. Custpmer (and prime, if known):

Part| number:

Part| description:

Quan
Date
Mate

(if

ity:
of job and job number:
rial/alloy:

. Mate[ia] specification

vailable):

i. Heat|treat specification:
Jj. Latest specification was used_(if known) Yes No__ | Unknown____
k. Heat| treat and other process and test requirements specified}
1. Part|received by.heat treater
® [s finishimachined? Yes  No_ |
® [s rough machined? Yes  No_ |
® Has(both rough and finished surfaces? Yes  No_ |
® Has—mit—surface? Yes—No——
® (Other or unknown surface? Yes No

Describe

m. As-received condition:

n. Part size:

o. Part thickness:
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10.4 Prior condition:

a. Is a prior thermal or thermo-mechanical
condition required? Yes_  No___
® Required by drawing? Yes_ _ No___
® Required by purchase order? Yes_ _ No___
® Required by specification? Yes_ _ No____
b. What prior condition is required:
c. Are [parts in thas prior condition berore
heat| treating? Yes_, No__ NA___
10.5 Shop Pdperwork:
10.5.1 Basig for determining shop paper instructions:
a. Jgb previously run? Yes No Unknown____
b. Hgw is this verified or determined?
c. Has customer controlled instructions? Yes___ No
d. Dges the engineering drawing revision in use match purchase order
dtawing revision? Yes No NA
L{st drawing revision:
e. Déscribe how job instructions are obtained, from whom, ang how customer
ilformation is translated to the shop paper:
f. Does'the process procedure require
cIstomer—appfeval? Yes_____No
g. Has it been obtained? Yes No NA
h. Is the process frozen by the customer? Yes____ No

i. How is the shop paper controlled so as not to be revised without
proper internal approval and customer approval, when required?
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10.6 Precleaning:

10.6.1 Cleaning before heat treat:

a. Is cleaning specified? Yes_ _ No___

b. Cleaning on purchase order? Yes_ _ No___
Method:

c. Cleaning on drawing? Yes No NA
Method:

d. C1 an1ng'on specification? Yes__ _No|
Method:

e. Pants are cleaned and protected as received and therefore rpquire no
pracleaning? Yes__ No|

f. Cleaning specified in shop paper:

g. Actlual cleaning performed:

h. Is|cleanliness verified or inspected? Yes_  No

i. Metthod of inspection or manufacturing documentation of cleapliness:

j. Wh3t tests are required and how is this cleaning process coptrolled?

k. Ligt test results:

10.7.1 a.

1. Did all precleaning meet the requirements? Yes____ No
Describe:
10.7 Preheating/Pre-Stress Relieving:
Is preheating specified? Yes_ _ No
b. Specified on drawing? Yes_ _ No__
c. Specified on purchase order? Yes__ No___
d. Specified in specification? Yes No
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10.7.2

e. Preheating specified:
Temp.:
Time:
Heating:
f. Preheating on shop paper:
Temp.:
Time:
Heating:
g. A¢tual preheating from recorder charts:
Temp.:
Time:
Heating:
h. RIcord furnace number used:
i. Did preheating conform to requirements? Yes_ _ No__
a. I$ pre-stress relieving specified? Yes No__
b. Specified on drawing? Yes No___
c. Specified on purchase order? Yes__ _No_
d. Specified in specification? Yes_____No_____
e. Pre-stress relieving specified:
Temp.:
Time:
Heating:
Cooling:
f. Pre-stress relieving on shop paper: Temp.:
Time:
Heating.
Cooling:
g. Actual preheating from recorder charts: Temp.:
Time:
Heating:
Cooling:
h. Record furnace number used:
i. Did pre-stress relieving conform to requirements? Yes____No__
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10.8 Atmosphere/Surface Protection
Atmosphere(s) required by specification, drawing, or purchase orders:

10.8.1

10.8.2

. Atmosphere specified on shop paper:
. Atmosphere used:

c. Does the atmosphere previously used create the need for purging prior

to the job. Yes No NA
Lijt previous atmosphere:

d. How is purging done, controlled, and tested for effectivene/ss?

e. Wh3t are the shop practices for atmosphere control; and how| is the
atmosphere controlled?

f. Whdt are the documented atmosphere results?
Dods this control meet the requirements? Yes No|

Is prqtective coating required? Yes No|

a. Degdcribe protective coating requirement:

b. Is|protective coating on shop paper? Yes No

Dedcribe:

. How is lprotective coatingcontrolled?

documented?

. How is the quality of the protective coating verified/inspected and

. Did protective coating meet requirements?

Yes

No
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10.9 Racking:

10.9.1

a.

Customer racking or batching requirements specified:

. Hiw does operator determine racking oOr batching’

. If not operator, who determines and how?

. How was racking verified and documented?

. Did=racking conform to requirements? Yes No

Is racking or batching specified on shop paper? Yes No
Describe:
Did the operator determine racking or batching? Yes No

Describe racking or batching used:

D{d racking ensure that air is.rnot entrapped detrimentally

i$ not entrapped? Yes No

on quench? Yes No NA
. D{d racking ensure that.salt (if applicable)
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10.10 Thermal Treatment:

Heat treating operations:

a.

Requirement specified on drawings or purchase order:

Temperature:
Heating temperature specified:

Heating, i.e., rate, step up, ramp, etc.:

et temperature on shop paper: to

Actual temperature on recorder: to

including multipoints: to

pr Toad thermocouple: to

Nas furnace stabilized or below the set.temperature befone loading
parts? Yes  Ng

Describe

Yerify no overshoot of set ‘temperature on charts: VYes
[f yes, what caused it?

[s offsetting permitted? Yes Na
[s offsetting done? Yes Na
That offset is made?

Describe method of making, controlling, and assuring correctness of

offset:

What is the amount of cycling on the recorder charts?

Is it equal to or less than the cycling during the latest temperature

uniformity survey? Yes No
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If not, does this cycle preclude excursions outside the temperature
uniformity limits.? Yes No

Describe:

Temperature uniformity requirement:

Is uniformity specified on shop paper? Yes No
Is furnace number specified on shop paper? YEs No
List specified furnace number(s):

How does operator determine correct furnace(s)-to use?

Record furnace number identified on the shop paper being used:

Does recorder chart furnace traceability match the furnace number on

shop paper? Yes]  No___
Does this furnace meet the-uniformity requirements? Yes No

Are furnace system accuracy checks and calibrations up to date and
meet (sac)? Yeg  No
Specification requirements? (Cal) Yeg__ No

List date(s) of calibration:

List date of latest system accuracy check:

Time:

What is the part thickness?

Soak time required by specification:
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aa.

ab.

ac.
ad:
ae:
af:
ag:
ah:

Soak time on shop paper:

How does operator determine soak time?

How is start of soak specified?

What is the basis for determining the start of soak?

1f heat time is specified or used to determine start of ;5
describe here:

oak,

tecord:
Jate and_time loaded in furnace:

[imé-of start of soak:

R
1
Time instrument recovers to set point:
|
1

Fme;—comptetionrof—soak:

Time from loading to commencing soak:

Soak time on chart (s):

Cooling requirements specified: (excl. Quench)

Cooling on shop paper:

Cooling method used:

How is this cooling controlled:
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ai: Did cooling meet requirements? Yes No
aj: Does all thermal treatment meet specified Yes No
requirements?

10.11 QUENCH:
10.11.1 Quenching:
a. Quenchant specified on shop paper:
Does this quenchant conform to requirements? Yes__ No___
Quenchant used:
Size of bath:
Is size of bath adequate? Yes_ No__
Agitation or circulation method:

- 0© a n O

g. |Temperature and tolerance required:
h. |Temperature and tolerance on shop paper:
Temperature of bath at start of quench:

Temperature of bath at end of quench:
Date of calibration of temp. Gage:
Quench bath cleanliness:

-ade
.

- XK e

m. |Quench mechanics ¢hand, automatic, pressure quench from vacuum,
etc.):
n. |Amount of backfill pressure (from vacuum):
0. |Quench delay required in specification:
p. |Quench delay on shop paper:
q

r

Quench delay actual:

How was quench detay determimed:

Time in quench bath before removal:
Delay requirements between quench and next operation:
Delay requirements on shop paper:
Actual delay between end of quench and start of next operation: ___

< £ o+ n

List next operation:
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w. Cleaning method used to remove quenchant:

Required:
Shop paper:
Actual:

x. Did all quenching meet requirements? Yes___ No___

10.12 TEMPER:
10.12.1 Tempering (steel only):

a. PRequirement on drawing or purchase order:

b. [empering temperature specified in specification:

c. Was double or multiple temper required?

d. Eas it done? Yes__ No___
Describe:

e. [Is the tempering temperature, specified contractually? Ygs No___
[f not, what is basis for:determining tempering temperatyre?
Use specified temperature? Yes___ No___
Specified in shop order? Yes No___
Record temperature:
Based on as-quenched hardness? Yas No__

g. Ps—quenched hardness:

h. Tempering temperature operator selected:

i. Actual tempering temperature on chart: to
Including multipoints: to
Load thermocouples: to

J. Verify no overshoot on charts:

k. Operators hardness check:

1. Was additional temper required because hardness
too high? Yes____ No

Record hardness:
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m. How is the additional tempering documented as shop paper?

n. How is additional temper temperature selected?

0. [Actual additionalt temperimgtemperature
on chart: to
Including multipoint: to
or Load thermocouple: to

p. [In-process hardness check results:

q. [Additional tempering (describe as per above) and record results of
all tempers:

r. |Time at tempering specified:

s. [Time at tempering on shop paper:

t. |Time of tempering on charts:

u. |Basis for operators starting tempering time:

v. |Times for each retemper:

w. |[Cooling from ‘témpering specified:

x. |Cooling from tempering on shop paper:

y. |Cooling -from tempering used:

z. |Final~operator hardness:

aa. lEinal inspector hardness:

ab. Did all tempering meet requirements? Yes_ _ No__

10.13 Load Thermocouples:
10.13.1 Load thermocouple requirements:

a.
b.

a O

Are load thermocouple requirements specified? Yes No
What requirements are specified:

How many are used?
What kind/type:
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e.

f.

Where located or attached:

Did load thermocoupling conform to requirements? Yes

10.14 Special Treatments:

10.14.1

10.14.2

a.
b.

> Q =-» O

Are any cold temperature treatments required?

Yes

Treatment specified:

No

No

freatment on shop paper:

Treatment performed and documented:

Temperature on chart, if required:

Time on chart, if required:

Calibration date of recorder:

Does cold treatment conform.

Yes No

Reheat treatment- performed:

Fs it permitted by specification?

(Use new audit form for each reheat treatment.)

Yes

What is the approval system for reheat treatment?

No

1. Who approves and how?

2. Does customer have to approve?
If yes, was customer approval obtained?

Yes No
Yes No
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d.

Does the reheat treatment maintain the starting and ending condition

of the parts?

10.15 Strighten/Stress Relieve:

10.15.1

a.
b.

b
.

TS A -

Mas straightening/stress relieving done? Y
Straightening and stress relief methods permitted by“spe

B S No
tification:

Method on shop paper (press, hammer, furnace, fixture, e

If hot or warm, specified temperature:

[Temperature on shop paper:
Temperature used:

Time on shop paper, if applicable:

Time used, if applicabte:

Stress relief temperature specified in specification:

If warm or cold,_is stress relief required. Yes Np

Stress relief-time specified in specification:

Stress relief temperature on shop paper:

Stress-.relief time on shop paper:

Temperature on charts:

to

Time on chart:

to

Inspection required by specification:
Inspection specified on shop paper:

Inspection performed:

(Restraightening use another form per the above)
NDT inspection required after straighten:
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10.16 Post Clleaning:
Post| heat treat cleaning (including sand and metal blast):

a.
b.

10.16.1

n.

0.

P.

.
.

NDT on shop paper:

NDT results:

NDT is performed by an approved source? Yes No

List approved source:

Did straightening, stress relieving, and inspection conform to

Epeciftication? Yes ND

[s cleaning specified? Yes No

[leaning method on drawing or purchase order:

Cleaning methods in specification:

[leaning on shop paper:

Actual cleaning performed:

[s cleanliness verified or inspected? Yes No

Methods of" inspection or manufacturing documentation:

hat tests are required and how is this cTeaning process controlled?

List test results:

Do all post heat treat cleaning operations and controls meet
requirements? Yes No
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