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TBM  |AS8 4 5/9/2012| 2/9/2023|Location of Test Material Machined from Blades
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") HOWMET B 1010
w AEROSPACE Issued: 03/12/20

TEST BAR MANUAL

Revision: 10

Page: 1 of 4

GENERAL NOTES

SCOPE:

Thi s manual provides procedures and drawi ngs for test naterial

TEST BAR NUMBERI NG SYSTEM

2.1

The section for machined test bars uses four-digit nunbers with the
first digit separating bars by di mension or application and the first
three digits reflecting simlar bars.

The first digit separates the grouping of bars:

Series Bar G ouping

1--- Up to 0.125" dianeter

2--- 0. 125" — 0. 150" dianeter
3--- 0. 160" — 0.200" di aneter
4--- 0. 250" di aneter and | arger
5--- Fati gue bars

6-- - Fl at bars

7--- Not ched bars

8- -- Char py | npact

The second section of the manual show ng cast-to-size (CTS) specinmens
have three-digit nunbers. The third section of the nmanual show ng bar
| ocati on have Test Bar Manual (TBM nunbers preceded by "A"

(Exanple: TBM Al).

GENERAL NOTES:

3.1

3.2

3.3

3.4

The di nensi ons of the nmachi ned draw ngs include a length of thread
equi val ent to six threads unl ess other noted.

Sone drawi ngs are also noted with an "*" after the TBM nunber. Bars
designated in this manner should be used with caution because the
gauge dianeter is close to the theoretical dianeters of the bottom of
the threads. This could cause the fracture to occur in the threads.

Requests for new draw ngs and changes in existing drawi ngs should be
subnitted to Technical Services.

Critical features/dinensions are defined as specinen characteristics
which may affect test results. Critical features include the
fol | owi ng:

Gauge |l ength

Reduced/ paral | el section dianmeter (round speci nmens)

Wdth (flat speci nens)

Thi ckness (flat speci nens)

Not ch di nensi ons (notched-rupture)

Radi us (curved features in the reduced section)

O her features that are identified as being critical on the
dr awi ng.
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3.5 Non-critical features/dinensions are those that do not inpact test
results. Non-critical features include the foll ow ng:
Overall length of the specimen, provided changing the overall
I ength does not affect the gauge |ength.
Thread/grip size, provided the mninmumdi nension is greater than
t he gauge di aneter.

3.6 Tol erances

3.6.1 Unless otherwi se specified on the draw ng, angles for critical
di nensi ons have a tol erance of + Y degree; angles for non-
critical dinensions have a tol erance of + 1 degree.

3.6.2 Tolerances for decimls values are noted on the draw ng.
Unl ess specified on the drawing, tolerances are a +0.03 inches
for two-digit decimals and + 0.020 inches for three-digit
deci mal s.

3.7 Test bar types

TB Type Descri ption
£ BLA Machine fromaircraft turbine bl ades airfoil
£ BLR Machi ne fromroot section of air turbine bl ades
BUA Machine from A. F. section of |and turbine bucket
BUR Machi ne fromroot section of |and turbine bucket
CAR Carrot bar
CFB Center fed bar
E CH Char py i npact speci nen
E cov Speci mren machi ne cover plates
CS Chem sl ug
CTS Cast to size specinen
£ DSR DS rods fromtridents
E DUB Dumy Bl ade
FLT Fl at speci nen
/E HG Hour gl ass speci men
HCOB Hung on bar
E 4 | zod i npact speci nen
KEL Keel bar
/E MCP Machi ned from cast plate
MFB Machi ned from bl ade
M-C Machi ned from casti ng
MFP Machi ned from part
MFS Machi ned from sl ab
/E MFV Machi ned from vane
MFW Machi ne from turbo charger wheel
£ VHS Machi ned H P stem
NA Bar type not avail able
OSB Oversi ze speci nen
E PTB Pregnant test bar
RND Speci nen machi ned fromround sl ugs
ROT Machi ned from rotor
SCR Single crystal rods fromtridents
/E STA Speci men machi ned from stators (nozzl es)
E STR Speci nen machi ned from structural nenbers
TUB Tubul ar speci nen
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3.8 Bar Location

3.8.1 Bar location field on the sanpl e envel ope indi cates speci nen
direction (transverse or |ongitudinal).

Note: MFS bars are typically nmachined transverse unl ess
ot herwi se speci fi ed.

3.8.2 OSB and MFS test bars shall be machined as indicated in Figure 1
unl ess ot herwi se specified.
Bar | ocation guidelines if not otherw se specified:

The “slab” represents the area of the casting, which as
parallel walls (starter and gate area should not be used).
Do not use slab material %” from the bottom of slab, or 1”
fromthe top of the slab

Sl abs should be identified as to top and bottom (bottom
represents closest to the chill plate)

Longi tudinal tensile bars should come fromthe OSB Bars
Longi tudi nal stress rupture bars should cone fromthe OSB

Bar s.

Transverse tensile and stress rupture should cone fromthe
sl ab.
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Figure 1

3.9 Quality Requirenents
3.9.1 The nmanual s adm nistrators shall ensure that the current
revision of the test bar manual is on the Howret Supplier
Informati on website with password protection.

3.9.2 The nanual s adm nistrators shall provide password access to the

test bar manual to machining suppliers on the Approved Supplier
Li st.

/£ - Denotes change from previous issue
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m HOWMET Issued: 8/24/23
w AEROSPACE Revision: 27

Page: 1 of 6
TEST BAR MANUAL

TEST BAR MACHINING

SCOPE:

To provide requirements for test bar machining, performed internally, by
Howmet, or externally.

REQUIREMENTS FOR TEST BAR MACHINING SOURCES:

2.1 Supplier quality requirements applicable per Howmet specification, SO
Flowdown, latest revision, for external test specimen machining
sources.

2.2 Calibration system requirements shall be in accordance with ANSI Z540-1.

2.3 Machining sources shall have written procedures that encompass the
entire process, including the following:

2.3.1 Machining of aluminum-, iron-, nickel-, cobalt-, titanium-base
alloys, and other materials, as applicable.

2.3.2 Process parameters, such as:

e range of specifications of the grinding wheels;
e wheel and work speed;

e Blanking/rough finishing;

e final grinding feeds and direction;

e coolant;

e finishing/polishing procedures

2.3.3 Residual stress testing process verification requirements when
machining to GE specification P1TF79:

2.3.3.1 Shall be performed before initial processing and then
annually using the X-Ray Diffraction method, per GE
Aviation drawing number 4013195-991, using a source
that is approved by GE. Lambda Technologies has
historically held approval.

2.3.3.2 Shall be performed on alloy 718 and Ti-6-4 specimens
when P1TF79 Class A (low stress ground and polished)

is performed.

2.3.3.3 Shall be performed on one alloy 718 specimen when
P1TF79 Class B (low stress ground) 1s performed.

2.3.3.4 Shall be performed on new equipment/processes or when
a change is made to a currently verified process.
This includes changes to the items listed in 2.3.2.
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2.3.3.5 The machining source shall assess residual stress
results to the limits in P1TF79. If the residual
stress exceeds the limits, machining shall be halted,
HRC notified, and root cause corrective action
initiated. Residual stress testing reports shall be
submitted to the Howmet Research Center (HRC) Quality
Assurance Manager for overcheck and confirmation of
compliance to the limits in P1TF79.

Written procedures shall be made available to Howmet, Howmet
customers or independent auditing bodies, if requested.

Machining sources shall report delivery performance to Howmet,
monthly. Delivery performance shall be calculated based on
date of receipt of test material to date of shipment to
Howmet. Delivery performance shall be 95% of samples returned
to Howmet within two (2) business days.

Production interruption that may affect ability to meet the
required completion date/time, shall be reported to HRC within
24 hours of the onset of the issue. Examples include, but are
not limited to power outage, natural disaster, equipment
failure, lack of personnel or equipment resources.

Test Bar machining required certifications/accreditations:

2.4.1

Machining source shall maintain accreditations to Nadcap AC7101/7
“Mechanical Test Specimen Preparation”, codes Z, and Z3.
Accreditation to code Z1 is required for suppliers performing low
stress grinding. Accreditation to code Z2 may be required for
fatigue specimens, TiAl specimens, or when specifically
requested. Z2 specimens are those that require polishing, are
used for fatigue testing, are used for TiAl testing, or will be
specified by Howmet, in the test bar drawing or on the envelope.

The supplier shall possess AS9100, AC7006, AC7004 or ISO\IEC
17025 accreditation.

The supplier shall possess GE P1TF79 approval when P1TF79
Class A or B test specimen machining is required.

Machining source shall notify Howmet within three (3) business
days when accreditation status changes such that customers,
test codes, or capabilities are added or removed.

Allowable machining methods for types Z, Z1 and Z2, unless otherwise
specified by the customer.

Material Customer Rough Low Stress Lathe | Polish
Machining Grind

Titanium Rolls-Royce,

MTU, Safran, X X X*

Lockheed

GE Aviation
ALl PITF79 Class A X X X
All GE Aviation X X*
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TEST BAR MANUAL

P1TF79 Class B
All All other GE X X X*
Titanium Others X X X*
Nickel All X X X
Aluminum All X X X*
Iron All X X
Cobalt All X X
TiAl All X

* Preferred method

2.5.1 When rough machining and low stress grinding are allowed,
rough machining may be omitted and use low stress grind for
the entire process.

2.5.2 When rough machining is used, at least 0.010” (0.25 mm) of
material shall remain on each surface prior to the final low
stress grinding operation.

2.5.3 Machining methods, including polishing, shall meet customer or
industry standard requirements for machining type and
parameters.

2.5.4 Specimens that are used for notched-rupture testing (test type
= NSR), with notches in the reduced section, shall use low
stress grinding for the notch, unless otherwise specified.

2.5.5 RR1000 alloy requires polishing, per the RRMS30020 Category 1
test piece requirements.

If electro-discharge machining (EDM) is used for blanking/rough
machining, the remelt layer shall be completely removed prior to the
final low stress grind.

A Certificate of conformance (COC) shall be required for each
shipment per SQ Flowdown, latest revision, for external machining
sources.

Traceability control of specimens to the representative component and
the accompanying identification paperwork is required through the
entire process. If the supplier loses traceability Howmet shall be
notified.

2.8.1 When samples are sufficiently large enough to dot peen or
laser engrave using a mechanical device the entire sample ID
shall be permanently marked on both ends of the specimen, in
accordance with DMC0100. Vibratory or engraving hand tools are
prohibited.

2.8.2 When samples are too small to dot peen or laser engrave the
entire sample ID on both ends of the specimen, traceability
shall be maintained on the individual envelope containing the
bar. When partial sample IDs are used on test bars,
traceability shall be maintained on the individual envelope
containing the bar.
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10/] 2.9 Equipment and coolants shall be free of contaminants that may be

deleterious to test specimen alloys and shall conform to Howmet
PM144, latest revision, for water-based coolants and PM100, latest
revision, for oil-based coolants. Coolants shall be tested, upon
initial use, at the cost of the machining source, but are not
required to be routinely tested unless a known change was made to the
coolant. Testing shall be performed per Howmet PM144. Additional
testing requirements may be flowed down by Howmet or Howmet’s
customers, for specific materials. DMC0100 (Safran) specifies
coolants shall be free of halogens.

2.10 Clean the reduced section and parts of the specimen which contact the
grips in clean alcohol, acetone, or other suitable solvent. Clean
specimens should be handled carefully to avoid contamination of the
specimen with skin oils.

1] 2.11 Test specimens shall be handled with care to avoid damage and
contamination. They shall be placed in the protective sample
envelope or other suitable protective container, when not being
processed and after completion of machining.

@ 3. DIMENSIONS AND FEATURES:
/] 3.1 Dimensions and features (including surface finish) shall meet the

drawing and customer requirements. They shall also meet the
requirements of the drawings in this manual, when specified.

() 3.2 Generally, surface finish shall be 15 rms to 25 rms on Z and Z1 test
specimens (non-polished) and 8 rms or better (lower number than 8) on
Z2 (polished) specimens. Z3 (as cast) specimens do not have specific

surface finish requirements.

(%) 3.3 Critical/significant dimensions and features, indicated by an asterisk
(*) on the drawing, shall be measured on every specimen (see TB1010 for
more information on critical dimensions).

1] 3.4 A sampling plan may be established for Non-critical/non-significant
dimensions and features. If sampling is used to reduce frequency of
measurement, the machining source shall establish and document
requirements for reducing frequency (sampling) and criteria that
requires return to measurement of all dimensions. Criteria that may
require return to measurement of all dimensions includes process
changes, equipment changes, or out of control conditions.

%) 3.5 Test material that is outside of tolerance on any dimension or feature
of the test bar shall be identified. The machining source shall
communicate the sample ID and deviation reason to the test lab.

4. INSPECTION:

4.1 Codes Z, Zl1 and Z3 specimens shall be examined, visually, without
magnification or at 1X magnification. Cracks, gouges, pores are not
allowed.
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4.2 Code Z2 specimens shall be examined using a minimum magnification of
20X. 1In addition to the above items, machining marks are not allowed
be present.

1] 4.3 The notch dimensions in notched-rupture specimens shall be verified at
a minimum magnification of 20X to ensure the dimensional and tolerance
requirements are met. Notches shall also have a smooth radius.

/] 4.4 Non-conforming test bars shall be identified and held for testing until a
disposition is provided by HRC engineering or submitting plant.

5. AUDITS:
Audits may be performed, per SQ Flowdown, to ensure compliance.

6. SPECIAL TEST BARS:

1] Bars that do not have TBM specifications shall be accompanied by documented
(written or electronic) instructions from the submitting facility.

7. CUSTOMER SPECIFICATIONS:

7.1 The latest revision of the following customer specifications and
industry standards shall be used, as required. Copies are available
from Howmet Research Center upon request.

7.1.1 GE Aircraft Engines P1TF79

7.1.2 GE 4013195-991 Residual Stress Measurement by X-Ray Diffraction
7.1.3 Honeywell HPS1013

7.1.4 Light Helicopter TEC LHG1335

7.1.5 MTU MTN 70

7.1.6 P&W Canada CPW372 Test Specimens - Metallic Materials
7.1.7 PRI/Nadcap AC7101/7

7.1.8 Rolls Royce CME5036 Approved Test Piece Register
7.1.9 Rolls-Royce RRMS30020

7.1.10 Safran DMCO0100

7.1.11 Safran GRM-0123

7.2 End customer approval is required for the following customers and
test specimen types. These shall not be machined without customer

approval. If approval is rescinded, Howmet shall be notified.

7.2.1 Rolls Royce UK Ltd single crystal product and some wrought
alloys, such as RR1000 (RRMS30020).

7.2.2 Honeywell mini-flat specimens, machined from casting airfoils.
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7.2.3 Machining sources shall be qualified by the Safran group company
concerned in accordance with GRM-0123.

7.2.4 Machining sources shall be qualified by GE for P1TF79 Class A or
B.

8. COMPLIANCE WITH ASTM E8 and ASTM E292:

10/] In the absence of specific requirements in this manual, test specimen machining
practice and dimensions shall conform to the requirements of ASTM E8 and ASTM
E292. ASTM E8 and ASTM E292 address several bar types including round and
rectangular. If a conflict exists between ASTM E8 or ASTM E292 and this
manual, the Test Bar Manual requirements take precedence.

@ - Denotes change from previous issue
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TABLE 1

Test Bar Manual Specimen Selection Criteria

Gauge |Overall Grip Pin Hole | ASTM

TBM Test Diameter | Width | Thickness | Length | Length Thread |[Dia/Width |Diameter
Number Category Type (inch) (inch) (inch) (inch) (inch) Size (inch) (inch) Remarks

002 Specialty - - - - - - - - - Carrot Test Bar

011 - - - - - - - - - Charpy Impact Bar
014 - - - - - - - - - Spectro Chemical Sample
018 Cast-to-Size TN, SR 0.300 - - 1.370 3.780 - 0.550 -

020 TN, SR 0.250 - - 1.250 3.38 1/2"-13 - -

025 TN, SR 0.250 - - 1.250 3.580 1/2"-13 - -

158 X-Ray Block - - - - - - - - - X-Ray Penetrator Block
159 - - - - - - - - - X-Ray Penetrator Block
193 Cast-to-Size CR 0.250 - - 1.250 3.580 1/2"-13 - -

195 TN, SR 0.300 - - 1.400 3.600 - 0.560 - Plastic Oversized Specimen
1000 Mini-Round TN, SR, CR 0.090 - - 0.255 0.660 1/4"-20 - -

1106 TN, SR, CR 0.090 - - 0.280 0.940 8-32 - -

1400 TN, SR, CR 0.070 - - 0.375 1.000 5-40 - -

2020 Small-Round TN, SR, CR 0.125 - - 0.645 1.490 1/4"-20 - -

2100 TN, SR, CR 0.135 - - 0.420 0.920 1/4"-20 - -

2120 TN, SR, CR 0.135 - - 0.420 1.480 1/4"-20 - -

2300 TN, SR, CR 0.150 - - 0.620 1.450 1/4"-20 - -

2500 TN, SR, CR 0.155 - - 0.620 1.580 1/4"-20 - -

3004 Medium-Round CR 0.160 - - 0.660 2.42 1/4"-20 - -

3021 TN, SR, CR 0.135 - - 0.55 1.20 1/4"-20 - - Derived from M3617-W Spec. 4
3030 TN, SR, CR 0.160 - - 0.820 1.63 1/4"-20 - -

3031 TN, SR, CR 0.160 - - 1.00 1.81 1/4"-20 - - ASTME8M

3032 TN 0.160 - - 0.640 1.620 ([3/8"-16 Modified 3030 for TiAl
3040 TN, SR, CR 0.160 - - 0.820 1.840 ([3/8"-16 - -

3104 CR 0.177 0.730 2.660 |5/16"-18 - -

3110 TN, SR, CR 0.177 - - 0.256 1.160 [5/16"-18 - -

3120 TN, SR 0.177 0.905 1.880 |5/16"-18 - -

3200 TN, SR 0.187 - - 0.955 2.010 |5/16"-18 - -

3300 TN, SR 0.200 - - 0.820 1.770 [5/16"-18 - -

3310 TN, SR 0.200 - - 0.935 1.970 3/8"-16 - -

3400 TN 0.1575 - - 0.866 2.103 3/8”-16 Derived from Snecma 485-920-110-0
3404 SR 0.177 - - 0.797 1.904 3/8”-16 Derived from Snecma 485-920-302-0
4000 |Full-Size-Round| TN, SR 0.250 - - 1.250 3.000 1/2"-13 - -

4004 CR 0.250 - - 1.250 3.000 1/2"-13 - -

4005 TN 0.250 - - 1.813 3.50 - - -

4006 TN 0.250 - - 1.000 3.500 - - -

4008 CR, SR 0.222 - - 1.110 2.85 1/2"-13 - -

4009 CR, SR 0.200 - - 1.01 2.75 1/2"-13 - -

4020 TN, SR 0.250 - - 1.020 2.060 3/8”-16 - -

4030 TN, SR 0.250 - - 1.250 2.62 1/2"-13 - -

DOCUMENT UNqR{\éTrJﬁgl_tEla WHEN PRINTED




TB 1020.01

Revision 8 TEST BAR MANUAL
Page 2 of 2
Gauge |Overall Grip Pin Hole | ASTM
TBM Test Diameter | Width | Thickness | Length | Length Thread [Dia/Width |Diameter
Number Category Type (inch) (inch) (inch) (inch) (inch) Size (inch) (inch) Remarks
4031 TN, SR, CR 0.250 - - 1.9 3.46 1/2"-13 - -
4032 TN 0.250 - - 1.000 2.300 1/2"-13 - - Modified 4030 for TiAl
4049 TN 0.250 - - 1.000 2.904 3/8"-16 - - HNC Elevated Tensile Specimen
4050 TN, SR 0.250 - - 1.250 2.27 3/8"-16 - -
4051 TN, SR 0.250 - - 1.250 3.63 3/8"-16 - -
4052 CR 0.222 - - 1.11 2.85 3/8"-16 - - Derived from CME5036/RLH6203
%} 4053 TN, SR 0.197 - — 1.10 2.05 3/8”7-16 - - Derived from Safran SPU N°3000-03060 & 1000 - 03060
4058 TN 0.222 - - 1.10 2.07 3/8"-16 - - Derived from CME5036/RLH6017
4200 TN, SR 0.357 - - 1.445 2.62 1/2"-13 - -
4300 TN, SR 0.500 - - 2.500 4.500 3/4"-10 - -
5262 Fatigue HCF 0.160 - - 0.500 3.800 - 0.500 -
5270 HCF,LCF 0.200 - - 0.650 4.500 - 0.375 -
5275 LCF 0.250 - - 0.605 4.100 - 0.500 -
5291 TN 0.200 - - 1.120 5.450 - 0.375 - TiAl Tensile Specimen
6010 Flat TN, SR, CR - 0.190 0.037 0.627 2.13 - 0.64 0.251
6050 TN, SR, CR - 0.100 0.200 0.312 1.260 - 0.406 0.125
6051 TN, SR, CR - 0.100 0.019 0.065 0.880 - 0.40 0.125 Derived from Honeywell MTL 1405-1
6053 Flat TN, SR, CR - 0.100 0.018 0.315 1.27 - 0.40 0.125 Derived from Honeywell MTL1405-3
6060 TN, SR, CR - 0.100 0.200 0.062 0.880 - 0.406 0.125
6070 TN, SR - 0.187 0.080 0.800 2.560 - 0.710 0.252
6095 TN - 0.250 0.250 1.250 6.000 - 0.375 None
6115 TN - 0.300 0.150 0.600 4.200 - 0.600 None
6120 TN, SR - 0.250 0.150 1.100 3.000 - 0.800 0.250
6130 TN - 0.250 0.090- 1.000 4.250 - 0.750 0.250
0.250
7000 Notched Combo SR 0.200 - - 0.800 3.000 3/8"-16 - - Notched (Kt=3.0)
7001 Notched Combo SR 0.178 - - 0.750 3.000 3/87-16 - - E-292 Notched (Kt=3.9)
7005 Notched Combo SR 0.200 - - 0.820 3.000 3/8"-16 - - Notched (Kt-3.5)
7010 Notched TN, SR 0.178 - - None 2.150 3/8"-16 - - Notched (Kt=3.9)
7015 Notched Combo SR 0.178 - - 0.87 2.76 3/8"-24 - - - Derived from CME5036/RLH6105
7020 Notched TN, SR 0.250 - - None 2.750 1/2"-13 - - Notched (Kt=4.3)
7025 Notched SR 0.246 - - None 2.374 1/2"-13 - - - Derived from Exeter TBC for MHPS
7026 Notched SR 0.250 - - None 3.250 1/2"-13 - - - Derived from GE 4013195-022 (Kt=3.9)
7030 Notched TN, SR 0.160 - - None 2.150 3/8"-16 - - Notched (Kt=3.5)
7050 Notched Combo SR 0.252 - - 1.26 4.13 1/2"-13 - - - Derived from HJL TBS-029
Al Location TN, SR, CR - - - - - - - - Specimen Removal Location
A2 TN, SR, CR - - - - - - - - Specimen Removal Location
A8 TN, SR, CR - - - - - - - - Specimen Removal Location
A9 TN, SR, CR - - - - - - - - Specimen Removal Location
Al0 TN, SR, CR - - - - - - - - Specimen Removal Location
All TN, SR, CR - - - - - - - - Specimen removal location
Test Type: TN, Tensile; SR, Stress Rupture; CR, Creep Rupture; HCF, High Cycle Fatigue; LCF, Low Cycle Fatigue

@ - Denotes change from previous issue
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TEST BAR MANUAL

Specimen Replacement Guide

TBM Suggested
Number Alternative
003 None
004 None
007 None
008 None
013 None
019 None
020 025
030 None
031 None
032 None
044 None
045 None
065 None
067 None
069 None
079 None
073 None
075 None
077 None
079 None
084 None
085 None
086 None
092 None
101 None
107 None
111 None
117 None
118 None
121 None
123 None
124 None
126 None
128 None
129 None
130 None
131 None
138 None
150 None
151 None
152 None
154 None
155 None
156 None
157 None

TABLE 2

Reason for Removal

Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not

used
used
used
used
used
used
used
used
used
used
used
used
used
used
used
used
used
used
used
used
used
used
used
used
used
used
used
used
used
used
used
used
used
used
used
used
used
used
used
used
used
used
used
used
used
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Page 2 of 4
TBM Suggested
Number Alternative Reason for Removal

162 None Not used
163 None Not used
164 None Not used
165 None Not used
166 None Not used
167 None Not used
168 None Not used
169 None Not used
170 None Not used
171 None Not used
172 None Not used
173 None Not used
174 None Not used
175 None Not used
176 None Not used
177 None Not used
178 None Not used
179 None Not used
180 None Not used
181 None Not used
182 None Not used
183 None Not used
184 None Not used
185 None Not used
186 None Not used
187 None Not used
194 None Not used
1200 1000 Seldom used
1301 2020 Seldom used
1500 2020 Seldom used
2001 2020 Seldom used
2002 2020 Seldom used
2003 2020 Seldom used
2004 2020 Seldom used
2005 2020 Seldom used
2006 2020 Seldom used
2008 2020 Seldom used
2009 2020 Seldom used
2010 2020 Seldom used
2025 2020 Seldom used
2110 2020 Seldom used
2200 2020 Seldom used
2310 2100 Seldom used
2320 3030 Seldom used
2510 2020 Seldom used
2560 3300 Seldom used
3001 3030 Seldom used
3002 3030 Seldom used
3003 3030 Seldom used

DOCUMENT UNCONTROLLED WHEN PRINTED
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TBM Suggested
Number Alternative
3008 3030
3009 3030
3010 3310
3020 3030
3035 3030
3050 3310
3056 3030
3061 3310
3062 3310
3063 3310
3064 3310
3065 3310
3101 3300
3102 3300
3103 3300
3108 3300
3109 3300
3114 3300
3125 3300
3130 3300
3140 3300
3200 3300
4001 4000
4002 4004
4003 4004
4011 4050
4012 4050
4014 4050
4024 4004
4025 4004
4040 4030
4070 4050
4080 None
4150 4030
5100 5262
5130 5270
5200 5262
5210 5270
5230 5262
5260 5262
6000 6010
6010A 6010
6010B 6010
6015 6010
6020 6010
6030 None
6040 6050
6052 6050
6080 6010

Reason

for Removal

Seldom
Seldom
Seldom
Seldom
Seldom
Seldom
Seldom
Seldom
Seldom
Seldom
Seldom
Seldom
Seldom
Seldom
Seldom
Seldom
Seldom
Seldom
Seldom
Seldom
Seldom
Seldom
Seldom
Seldom
Seldom
Seldom
Seldom
Seldom
Seldom
Seldom
Seldom
Seldom

used
used
used
used
used
used
used
used
used
used
used
used
used
used
used
used
used
used
used
used
used
used
used
used
used
used
used
used
used
used
used
used

Not used

Seldom

used

Obsolete
Obsolete
Obsolete
Obsolete
Obsolete
Obsolete

Seldom
Seldom
Seldom
Seldom
Seldom
Seldom
Seldom
Seldom
Seldom

used
used
used
used
used
used
used
used
used

DOCUMENT UNCONTROLLED WHEN PRINTED



TB 1020.02
Revision Original
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Page 4 of 4
TBM Suggested
Number Alternative
6090 6010
6100 6010
6110 None
7011 7010
7031 7030
@ - Denotes change from previous issue

Reason

for Removal

Seldom
Seldom
Seldom

used
used
used

Duplication
Duplication
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DOCUMENT UNCONTROLLED WHEN PRINTED

Surface finish qauge length shall not exceed AA 125
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TBM 3030

NOTES: CAD SYSTEM: SOLIDWORKS
1)DO NOT SCALETHIS DRAWING. :

2)ALL DIMENSIONS N INCHES EXCEPT FOR SURFACE FINISH [AMICRO-INCHES]. AUTHOR: JENNIE WANG
3)SURFACE FINISH 1S A MAXIMUM VALLUE.

4)FILLET AND GAGESECTION SHALL BLEMD SMOOTHLY WITHOUT UNDERCLIT. DRAWING DATE: 7/10/18

5]CENTERS PERMISSIBLE,

&)REDUCED SECTION =5D.

TITHIS BAR SHOULD BE USED WITH CALTION SINCETHE GAGE DIAMETER
APPROACHES THAT OF THE MINCR THREAD DIAMETER.

&) CVERALL LENGTH 15 AN APPROXIMATE VALUE. IT 1S PERMISSIBLETO USE A
LARGER THREAD LENGTH.

F)"SIGNIFICANT" DIMENSIONS MARKED BY ASTERISK.
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L) AEROSPACE Issued:  03/01/19
Revision: 4
Page: 1 of 1
TEST BAR MANUAL
Tensile & Stress Rupture Test Specimen, 0.160"

DOCUMENT UNCONTROLLED WHEN PRINTED



MOTES: TBM 3031 CAD SYSTER: SOLIDWORKS

11DC NOT SCTALETHIS DRAWING.

21ALL DIMENSIONS IN INCHES EXCEPT FOR SURFACE FINISH [MICRO-INCHES).
2)SURFACE FINISH 1S A MaAXIMUM WALLE,

4]FILLET AND GAGE SECTION SHALL BLEND SMOOTHLY WITHOUT UNDERCLUT.
E)CENTERS PERMISSIBLE.

&)REF. ASTM EEM FIGURE &, SPECIMEN 4.

J1GAGE LENGTH OFTHIS BAR IS INTEMDED T BE0.B00 (5D,

&) THIS BAR SHOULD BE USED WITH CAUTION SINCETHE GAGE DIARETER
APPRADCHES THAT OFTHE MINORTHREAD DIAMETER.

F"SIGHIFICANT" DIMENSIONS MARKED BY ASTERISK.

AUTHOR: JENMNIE WANG
DRAWING DATE: 7 /10/14
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m AEROSPACE Issued:  03/01/19
Revision: 1
Page: 1 of 1
TEST BAR MANUAL
Tensile & Stress Rupture Test Specimen, 0.160" (ESM)
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MOTES: TBAM 3032
1)DO NOT SCALE THIS DRAWING.

2) ALL DIMENSIONS IN INCHES EXCEPT FOR SURFACE FINISH (MICRO-
INCHES) .

3)SURFACE FINISH IS A MAXIM U VALUE.

4)FILLET AND GAGE SECTION SHALL BLEND SM O OTHLY WITHOUT
UNDERCLUT.

8) CEMTERS PERMISSIBLE.

4)REDUCED SECTIOM = 4D.

7)BAR CREATED FOR TESTING TO BSOTF277 SPEC.

8) OVERALL LENGTH Is AN APPRORIMATE WALUE. IT IS PERMISSIBLE TO USE A
LARGER THREAD LENGTH.

S)"SIGNIFICANT" DIMENSIONS MARKED BY ASTERISK.

CAD SYSTEM: SOLIDWORES

AUTHOR: BREMD AN fis RTIN

DRAWING DATE 1/22/19
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LJLJ AEROSPACE Issued:  03/01/19
Revision: Original
TEST BAR MANUAL Page: 1 of 1

Tensile Bar for TiAl, 0.16”

DOCUMENT UNCONTROLLED WHEN PRINTED



NOTES:

1}00 NOT SCALE THIS DRAWING.

ZYALL DIMENSICNS [N INCHES EXCEPT FOR SURFACE FINISH {MICRO-INCHESY.
3}SURFACE FINISH 15 A MAXIMUM VALUE.

AJFILLET AND GAGE SECTION SHALL BLEND SMOOTHLY WITHOUT UNDERCUT.
S}CENTERS PERMISSIBLE.

6IRECUCED SECTICON = 5D.

7IOVERALL LENGTH 15 AN APPROXIMATE VALUE. IT 1S PERMISSIBLE TO USE A
LARGER THREAD LENGTH.

B1SIGNIACANT' DIMENSIONS MARKED BY ASTERISK.

1.84+0.15-0.05

TBM 3040

CAD SYSTEM: SOLIDWORKS
AUTHOR: JENNIE WANG
DRAWING DATE: 7/10/18
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—1vh. @] TBM 3104 NOTES:
—TTT N 1. DO NOT SCALE THIS DRAWING,
s 2, ALL DIMENSIONS IN INCHES,
3, FILLET AND GAGE SECTION TO
BLEND SMOOTHLY WITHOUT UNDERCUT,
[ 4, CENTERS PERMISSIBLE,
.036+0,005 \ \/60°\( / 269
(@) PLACES
\ / . 83 14 REF,
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TBM |[3104
) HOWMET
LALJ AEROSPACE Issued: (04/23/07
TEST BAR MANUAL Revision: |3
Page: |1 OF 1
CREEP TEST SPECIMEN WITH GROOVES, #-18 THREAD - 0177 DIA.
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03 X 45°
BOTH ENDS

£-18 CLASS 2A
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) HOWMET
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TEST BAR MANUAL

THREAD
PLACES

TBM 3110 NOTES:

1. DO NOT SCALE THIS DRAWING

2. ALL DIMENSIONS IN INCHES

3. FILLET AND GAGE SECTION TO
BLEND SMOOTHLY WITHOUT UNDERCUT
4, CENTERS PERMISSIBLE,
S, EQUIVALENT TO RHL 6102

13 REF.
@) PLACES

296+0.010

B L

©.177+0,002 —

R16
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116 6. REDUCED SECTION = 1D
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XX = .03 TOTAL
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Revision:
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TBM 3120 NOTES:

1. DO NOT SCALE THIS DRAWING.

2. ALL DIMENSIONS IN INCHES,

3. FILLET AND GAGE SECTION TO
BLEND SMOOTHLY WITHOUT UNDERCUT.
4, CENTERS PERMISSIBLE,

1.88
14 REF.
(@ PLACES
@ PUACES .905%0.010 ——
— 25— —
03 X 45° $.177%0.002 -
BOTH ENDS .
1%—18 CLASS 2A THREAD (@ PLACES
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XX = .03 TOTAL
XXX = .020 TOTAL
m TBM [|3120
UJ?E?!‘OMSI\I{IAEC.IE- Issued: |04/23/07
Revision: |3
TEST BAR MANUAL Page: |1 OF 1
STRESS RUPTURE & TENSILE TEST SPECIMEN, 0,177 DIA.




TBEM 3200 NOTES

1. DO NOT SCALE THIS DRAWING

2. ALL DIMENSIONS IN INCHES

3. FILLET AND GAGE SECTION TO
BLEND SMOOTHLY WITHOUT UNDERCUT.
4, CENTERS PERMISSIBLE

S, REDUCED SECTION = 9D
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14 REF.
(2> PLACES
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N 25— N
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TBM 3300 NOTES:

1, DO NOT SCALE THIS DRAWING.

2, ALL DIMENSIONS IN INCHES.

3. FILLET AND GAGE SECTION TO
BLEND SMOOTHLY WITHOUT UNDERCUT.
4, CENTERS PERMISSIBLE.

S. REDUCED SECTION = 4D

1.75
_1 |_ 3 REF,
(@) PLACES
@ PLACES 820+0.010—
— s S—
.03 X 45° ©,200+0.002 -
BOTH ENDS R15
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TBM |[3300
) HOWMET Issued: |04/23/07
LALJ AEROSPACE >t
Revision: |3
TEST BAR MANUAL Page: |1 OF 1
TELEDYNE TEST SPECIMEN, 0.200”




TBM 3310 NOTES

1. DO NOT SCALE THIS DRAWING

2. ALL DIMENSIONS IN INCHES

3. FILLET AND GAGE SECTION TO
BLEND SMOOTHLY WITHOUT UNDERCUT
4, CENTERS PERMISSIBLE,
S. REDUCED SECTION = 935
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TOP DIMENSIONS ARE IN mm

BOTTOM DIMENSIONS ARE IN inches

TBM 3400

TENSILE TEST AT AMBIENT TEMPERATURE
CONFORMTO  NF EN 10002-1

NOTE: MACHINE TO ENGLISH UNITS AND THREADS

ENGLISH DIMENSIONS ARE LISTED ABOVE LEADER

-MACHINGING AND INSPECTION REQUIREMENTS : DMC 0100

-ABSOLUTLY NECESSARY ONLINE MANUFACTURED SCREW

THREAD WITH THE SHANK
-SIZE TO BE OBLIGATORY CONTROLLED : Lc
-DIAMETER OF SHANK TO BE OBLIGATORY CONTROLLED

1

P
®

LINES, IN BRACKETS, AND CIRCLED.
METRIC DIMENSION ARE LISTED BELOW LEADER

LINES.

NF EN 2002-001

TENSILE TEST AT HIGH TEMPERATURE

CONFORMTO  NF EN 10002-5

NF EN 2002-02

METRIC THREAD - PROFILETO DT10-18  STANDARD THREAD - CLASS 2A ) ) ISO VIEW
: 8.760 - 8. MAJOR DIA: 0.364 - 0.374 gg
'F\’AI'F::JP? RDI?\I:A 8.(8)4726-08.186%72 PITCH DIA: 0.329 - 0.333 22 §§ ' SCALE 9:1
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5| &
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N/
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1 = CAD SYSTEM: SOLIDWORKS
O SCALE 10:1

AUTHOR: BRENDAN MARTIN
DRAWING DATE: 5/24/19
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Revision:
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SAFRAN TENSILE TEST BAR WITH ANSI THREADS
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CREEP RUPTURE
CONFORMTO NFENISO 204
NF EN 2002-005
WITH n=7 AND i= 0.1

TBM 3404

NOTE: MACHINE TO ENGLISH UNITS AND THREADS
ENGLISH DIMENSIONS ARE LISTED ABOVE LEADER
LINES, IN BRACKETS, AND CIRCLED.
METRIC DIMENSION ARE LISTED BELOW LEADER
LINES.

TOP DIMENSIONS ARE IN mm
BOTTOM DIMENSIONS ARE IN inches

-MACHINGING AND INSPECTION REQUIREMENTS : DMC 0100
-ABSOLUTLY NECESSARY ONLINE MANUFACTURED SCREW
THREAD WITH THE SHANK

-SIZE TO BE OBLIGATORY CONTROLLED : Lc

-DIAMETER OF SHANK TO BE OBLIGATORY CONTROLLED /
(| ISO VIEW
M9x1.25-6g 3/8-16 Class 2A D \ SCALE 9: 1
(. [ METRIC THREAD - PROFILE TO DT10-18]  STANDARD THREAD - CLASS 2A §§ e
[ MAJOR DIA: 8.760 - 8.972 ] MAJOR DIA: .364 -0.374 3 (1SS
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= @ CAD SYSTEM: SOLIDWORKS
W, FRONT & RIGHT VIEWS
SCALE 10:1 AUTHOR: BRENDAN MARTIN
DRAWING DATE: 5/28/19
) HOWMET oM 304
Issued: 06/10/19
I-I.l AEROSPACE Revision: 1 @
Page: 1 of 1
TEST BAR MANUAL
SAFRAN CREEP TEST BAR WITH ANSI THREADS
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MNOTES:

TIDO NOT SCALETHIS DEAWING.

21ALL DIMERNSIONS IM INCHES EXCTEPT FOR SURFACE FINISH [MIC RC-INCHES].
BISURFACE FIMISH IS A dAxIMLN WA LLE.

4JFILLET AMND GAGE SECTION SHALL BLEMD SMOOTHLY WITHCOUT UNDERCUT.
5)CEMTERS PERMISSIBLE.

SIREDUCED SECTION = 5D.

FIOWERALL LENGTH 15 AN APPROXIMATE WVALUE. IT IS PERMISSIBLE TC USE A
LARGER THREAD LEMGTH.

B1SIGNIFIZANT" DIMENSIONS MARKED BY ASTERISK.

TBM 4000
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CAD SYSTEM: SOLIDWOREKS
AUTHOR: JEMNNIE WANG

DRAWING DATE: 7/10/18
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TBM
Issued:
Revision:
Page:

4000
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4

1 of 1

Test Specimen Machined from Oversized Bar w/o Shoulder, 0.250"
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NOTES:

1)DO NOT SCALETHIS DRAWING.

TBM 4004

21ALL DIMENSIONS IN INCHES EXCEPT FOR SURFACE FINISH [MICREO-INCHES].
3ISURFACE FINISH IS A MAXIMUM WVALLIE.

4] FILLET AND GAGE SECTION SHALL BLEND SMOOCTHLY WITHOUT UNDERCUT.
5)CENTERS PERMISSIBLE.

SIREDUCED SECTION = 5D,

T7ITHIS BARSHOULD BE USED WITH CALTION SINCETHE GAGE DIAMETER
APPROACHES THAT OF THE MINOR THREAD D IAMETER.

&)OVERALL LENGTH IS AN APPROXINATE WVALUE. IT IS5 PERMISSIBLETO USE A
LARGER THREAD LENGTH.

FI"SIGNIFICANT" DIMENSIONS MARKED BY ASTERISK.
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CAD SYSTEM: SOLIDWORES
AUTHOR: JEMNIE WANG
DREAWING DATE: 12/10/18
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TEST BAR MANUAL

TBM 4004
Issued:  03/01/19
Revision: 6
Page: 1 of 1

Creep Test Specimen Grooves, 0.250"
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TBM 4005
NOTES: CAD SYSTEM: SOLIDWORKS

1100 NOT SCALETHIS DRAWING,

21ALL DIMENSIONS IM INCHES EXCEPT FOR SURFACE FINISH [(MICRO-INCHES).
3)SURFACE FINISH IS A MAXIMUM WVALUE.

4] FILLET AND GAGE SECTION SHALL BLENMD SMOOTHLY WITHOUT UNDERCLT.
S| CENTERS PERMISSIBLE.

E1"SIGNIFICANT" DIMENSIONS MARKED BY ASTERISK.

AUTHOR: JENNIE WANG
DRAWING DATE: 7 /1018

3.50+0.15-005
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NOTHREADS -

¥, 250+0.002
[
S
&,

m TBM 4005
w gEORyswAEC.IE- Issued:  03/01/19
Revision: 1
TEST BAR MANUAL Page: 1 of 1
Test Specimen Machined from Oversized Bar w/o Shoulder, 0.25"
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TBM 4006
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TEST BAR MANUAL
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1)DO NOT SCALE THIS DRAWING.
2)ALL DIMENSIONS IN INCHES EXCEPT FOR SURFACE FINISH (MICRO-INCHES). AUTHOR: JENNIE WANG
J)SURFACE FINISH IS A MAXIMUM VALUE,

4)FILLET AND GAGE SECTION SHALL BLEND SMOOTHLY WITHOUT UNDERCUT.
5)CENTERS PERMISSIBLE.

6)REDUCED SECTION = 5D.

7)JOVERALL LENGTH 15 AN APPROXIMATE VALUE. IT |5 PERMISSIBLE TO USE A
LARGER THREAD LENGTH.

8)"SIGNIFICANT" DIMENSIONS MARKED BY ASTERISK.

CAD SYSTEM: SOLIDWORKS

DRAWING DATE: 12/10/18
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Revision: Original
Page: 1 of 1

) HOWMET
L) AEROSPACE

TEST BAR MANUAL

Creep Test Specimen with Grooves, 0.222”
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WOTES:

1120 MT GEALE THID CRAWING,

Z]A0L DIRACHSECING 1IN IMCHES ERCEPT FOR SURFACE FINISH [MICRD-INCHES)
ASURFACE FIMNUGH 5 & MANIBLB VALUE,

AJFILLEF &M GaE SECTION SHALL BLESD SALCDTHLY WATHOUT UHF.'E:E'F:UT.
SJCENTERS PERRAISSIELE.

S{REDUCED SECTION = 50

FICYERALL EEMGTH IS AN AFPREOXIMATE WALUE, IT &5 PERMISSSBLE TO UISE A
LARGER THEEAD LEFCGTH.

A5 GHFRCANT DRAEMSIONG MARKED BY ASTERTE.,

TBM 4007
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{21 PLACCES

14213 UM 28 THREAD
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il Oy - (O
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CADSYSTEM: SOLIDWORKS
ALTHOR: JEMNE WA

DRAWIRNG DATE V210718
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TBM
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Revision:
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Original
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Creep Test Specimen with Grooves, 0.2”
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— TBM 4020

1700 MOT SCALE THIS DRAWENG CAD SYSTEM: SOUDWORKES
AALL CHRABRSICKNS 1M IRCHES EXCERT FOIR SUBFACE FiNISH (MICREOINCHES).
VSURFACE FIMISH 15 & bAaXiUR wALLE,

AYALLET AMD GAGE SECTIOM SHALL BLEMD SMOCTHLY WITHOAT UMDERCUT
SOVERALL [EMGTH 5 AM APPRCOIMATE VALUE. 1T & PERMEGSIBLE TO LISE A
LARCGER THREAD: LEMCTH

&) SIGNIFICANT' DIMENSHTNG MARKED BY ASTEREE,

AUTHOE: JENMIE WaNG

DR AWING DATE; 7710018
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TBM 4030

MNOTES: CAD SYSTEM: SOLIDWORES

11DO NOT SCALETHIS DRAWING.
2)ALL DIMENSIONS IN INCHES EXCEPT FOR SURFACE FINISH [AMICRO-INCHES]. ALTHOR: JENNIE WANG
3]SURFACE FINISH 15 A MAXIMUM WALLE.

4]FILLET AND GAGE SECTICN SHALL BLEND SAMOOTH LY WITHOUT UNDERCLT. DRAWING DATE: 7/10/18
5] CENTERS PERMISS IBLE.

§)REDUCED SECTICN =5D.

7)OVERALL LENGTH IS AN APPROXIMATE WALUE. IT IS PERMISSIBLE TO USE A
LARGER THREAD LENGTH.

81"SIGNIFICANT" DIMENSIONS MARKED BY ASTERISK.
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HICITES:

100 HOT SCALE THIS DRAWING.
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NOTES:
1)DO NOT SCALE THIS DRAWING.

TBM 4032

2JALL DIMENSIONS IN INCHES EXCEPT FOR SURFACE FINISH (MICRO-

INCHES).
3)SURFACE FINISH IS A MAXIMUM VALUE.

4)HLLET AND GAGE SECTION SHALL BLEND SMOOTHLY WITHOUT

UNDERCUT.

5)CENTERS PERMISSIBLE.

S]REDUCED SECTION = 4D.

7)BAR CREATED FOR TESTING TO B50TF277 SPEC.

8JOVERALL LENGTH IS AN APPROXIMATE VALUE. IT IS PERMISSIBLE TO USE A

LARGER THREAD LENGTH.
F)"SIGNIFICANT" DIMENSIONS MARKED BY ASTERISK.

CAD SYSTEM: SOLIDWORKS
AUTHOR: BRENDAN MARTIN
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DOCUMENT UNCONTROLLED WHEN PRINTED
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NOTES:

1. DO NOT SCALE THIS DRAWING.

2. ALL DIMENSIONS ARE IN INCHES.

3. FILLET AND GAUGE SECTION TO BLEND SMOOTHLY
WITHOUT UNDERCUT .

4. #2 CENTERS ARE PERMISSIBLE.

5. REDUCED SECTION = 4D.

6. THIS BAR SHOULD BE USED WITH CAUTION SINCE
THE GAUGE DIAMETER APPROACHES THAT OF THE
MINOR THREAD DIAMETER.
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TBM 4050
MOTES:

1103 MOT SCALE THIS DRAWING. CAD SYSTEM : SOLIDWORES
2] ALL DI EMNS IO NS 1IN INCHES EXCEPT FOR SURFACE FIMNIEH [MICRC-INCHES].
JJSURFACE FIMNISH IS A MW AKIM UM WALUE.

4]FILLET AMD SAGESECTION SHALL BLEMD SM OOTHLY WITHOUT UNMDERCUT.
5] CEMTERS PERMISEIBLE.

&|REDUCED SECTION = 5D

FITHIS BAR SHOULD BE USED WITH CAUTION SIMCE THE GAGE DIAMETER
APPROACHES THAT ©F THE M INCR THREAD DIAMETER. COMSIDER USING 4030
INSTEAD OF 4080, A5 T HAS A LARGER THREAD SIZE [1/2").

B] OWERALL LEMNGTH IS AN APPROFIMATE WALUE. IT IS PERMISSIELE TO USE A
LARGER THREALD LENGTH.

FI"EIGNIFICAMT" DI ENS IC NS W ARKED BY ASTERISK.
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TBM 4051

MNOTES: CAD SYSTEM: SOLIDWORKS
11DO NOT SCALETHIS DRAWING,.
2)ALL DIMENSIONS [N INCHES EXCEPT FOR SURFACE FINISH [MICREC-INCHES]. . AUTHOR: JENNIE WANG

3)SURFACE FINISH 15 A MAKINMUM WALUE.

4] FILLET AND GAGESECTION SHALL BLEND SMOOTHLY WITHOUT UNDERC UT.
5)CENTERS PERMISSIBLE.

S|REDUCED SECTION =5D.

ZITHIS BAR SHOULD BE USED WITH CAUTION SINCETHE GAGE DIAMETER
APPROACHES THAT OFTHE MINOR THREAD DIAMETER.

E)OVERALL LEMGTH 15 AN APPROXIMATE WALLE. IT 1S PERMISSIBLE TS USE A
LARGER THEEAD LENGTH.
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NOTE TBM 4052 CAD SYSTEM SOLIDWORKS

1)DO NOTSCALETHE DRAWING with adjusted 3/8th ends

2)ALL DIWENSIONS IN INCHES EXCEPT FOR SURFACE FINBEH (MICRO-INCHES) AUTHOR: BRENDAN MARTIN
3)SURFACE FINEH B A MAXIMUMVALUE.

4)FILLETAND GAGESECTION SHALL BLEND SMOOTHLY WITHOUT UNDERCUT. DRAWING DATE 4/29/19

S)CENTERS PERMISSIBLE

6)REDUCED SECTION = 5D

7JOVERALL LENGTH B AN APPROXIWATE VALUE. ITE PERMVESIBLE TO USE A
LARGER THREAD LENGTH.
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NOTES:

BASED ON SAFRAN DRAWINGS 1000 - 03060 & 3000 - 03060
GENERAL SURFACE ROUGHNESS 1.8 MICROMETERS
ALL SHARP EDGES WITH RADIUS OR CHAMFER 0.2mm MAX
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TBM 4058

MOTES:

110G NOT SCALE THIS DEAWIMNG.

2 ALL DIMEMNSIONS IM INCHES EXCEPT FOR SURFACE FIMIEH [MICRO-INCHES).
JSURFACE FIMNISH 15 A MAXIMUM WALUE.

4)FILLET AMND GAGE SECTION SHALL BLEMND SMOOTHLY WITHOUT UMDERCUT.
5| CEMTERS PERMISSIBLE.

E)|REDUCED SECTION = &D.

TIOVERALL LEMGTH 15 AN APPROKIMATE WALUE, IT IS PERMISSIBLE TO USE A
LARGER THREALD LEMGTH.
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MNOTES:
1100 NOT SCALE THIS DRAWING.

TBM 4200

2hALL DIMENSIONS [N INCHES EXCEPT FOR SURFACE ANISH (MICRC-INTHES}.

SURFACE ANISH IS A MAXIMUM WALUE,

(ZENTERS PERMISSIELE.

!
3}
AJFILLET AND GAGE SECTION SHALL BLEND SMOOTHLY WITHOUT UNDERCUT.
=
6}

RECUCED SECTION = 4D,

7}THIS BAR SHOULD BE USED WITH CAUTION SINCE THE GACE DIAMETER

APPROACHES THAT OF THE MINCR THREAD DIAMETER.

B}OVERALL LENGTH 1S AN APPROXIMATE VALUE. ITIS PERMISSIBLE TO USE A

LARGER THREAD LENGTH.
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100 WNIOT SCALE THIS DRAWING
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SJCEMTERS FERMIGSIBLE.

&|RECAUICED SECTION = 50
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NOTES:

1. DO NOT SCALE THIS DRAWING.
2. ALL DIMENSIONS IN INCHES.
3. FILLET AND GAGE SECTION TO
BLEND SMOOTHLY WITHOUT
UNDERCUT.

4, CENTERS PERMISSIBLE.

S. FINAL 001 OF MATERIAL IN
GAGE SECTION TO BE REMOVED
LONGITUDINALLY,

R.200+0,005
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[~-.500+0.010

6. ALL CORNERS ARE TO BE
CHAMFERED AT 43° X .010 UNLESS
OTHERWISE SPECIFIED.

/1oafe] 7, RADIUS AND UNIFORM GAGE
SECTION TO BE FINISHED USING
LOW STRESS GRINDING.
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NOTES:

1. DO NOT SCALE THIS DRAWING.
2. ALL DIMENSIONS IN INCHES.
3. FILLET AND GAGE SECTION TO
BLEND SMOOTHLY WITHOUT
UNDERCUT.

4, CENTERS PERMISSIBLE,

S, FINAL 001 OF MATERIAL IN
GAGE SECTION TO BE REMOVED
LONGITUDINALLY.,

6. ALL CORNERS ARE TO BE
CHAMFERED AT 45° X .010 UNLESS
OTHERWISE SPECIFIED.

7. RADIUS AND UNIFORM GAGE
SECTION TO BE FINISHED USING
LOW STRESS GRINDING.

8. FINAL FINISH OF %/ TO BE
OBTAINED WITH POLISHING IN
AXIAL DIRECTION.
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NOTES:

1. DO NOT SCALE THIS DRAWING.
TBM 5275 2. ALL DIMENSIONS IN INCHES.

3. FILLET AND GAGE SECTION TO

BLEND SMOOTHLY WITHOUT

UNDERCUT.

4, CENTERS PERMISSIBLE.
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NOTES:

1. DO NOT SCALE THIS DRAWING
2. ALL DIMENSIONS IN INCHES

3. FILLET AND GAGE SECTION TO
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NOTES:

1, DO NOT SCALE THIS DRAWING
2. ALL DIMENSIONS IN INCHES

3. FINISH OF &/ SHALL
EXTEND THROUGH 50° OF BLEND
RADIUS AT EACH END

4, FILLET AND GAGE SECTION TO
BLEND SMOOTHLY WITHOUT
UNDERCUT.

S. THE THICKNESS OF THE GAGE
SECTION SHALL BE .0175-.0205
EXEPT SPECIMENS FROM HOLLOW
BLADES TAKEN FROM THE
PRESSURE SIDE WALL. THIS
SPECIMEN THICKNESS SHALL BE
0145-.0175

6. ALL SPECIMENS SHALL HAVE
ALL SURFACES OF GAGE AREA
MACHINED A MINIMUM OF .002
BELOW THE AS-CAST SURFACE OR
BELOW THE COATING DIFFUSION
ZONE.,

7. FOR TCR SPECIMENS, GRINDING
IN GAGE SECTION TO BE
TRANSVERSE TO LONG AXIS OF
SPECIMEN AND POLISHED IN
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SPECIMEN DRAWING.
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NOTES:

1+ DRAWING INTERPRETATION PER SC7000

2 MATERIAL TO BE SPECIFIED BY REQUESTOR

3: SPECIMEN SHOULD BE CLEARLY IDENTIFIED IN NON CRITICAL AREA (NOT GAGE SECTION). ALTERNATELY, A PROCEDURE TO KEEP SPECIMENS IN PROCESS CLEARLY ASSOCIATED
WITH THE PARENT MATERIAL IS ACCEPTAB

4: SPECIMENS SHALL BE PREPARED USING HDNEYWELL APPROVED LOW STRESS GRINDING TECHNIQUES

S GAGE SECTION SURFACE ROUGHNESS 8 MICROINCHES MAXIMUM THROUGH 50% OF THE BLEND RADIUS AT EACH END. SURFACE ROUGHNESS ALL OTHER SECTIONS 63
MICROINCHES MAX

6: BLEND RADII AND GAGE AREA SHALL BE SMOOTH TRANSITION. NO UNDERCUT PERMITTED

7+ BLADE CONTOUR IS PERMITTED IN THE GRIP AREA

8: MACHINE -3 UNLESS DTHERWISE SPECIFIED

9: DIMENSIONS NOTED WITH ASTERISK (%) ARE CRITICAL DIMENSIONS AND REQUIRE INSPECTION AND RECORDING OF VALUES. ALL OTHER DIMENSIONS NOMINAL.

10: NO STRAIGHTENING OR FLATTENING OF MACHINED SPECIMENS IS PERMITTED.
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The MTL1405-1 drawing refers back to EMS52358, which has the following drawing:
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NOTES:

1 DRAWING INTERPRETATION PER SC7000

2 MATERIAL TO BE SPECIFIED BY REQUESTOR

3: SPECIMEN SHOULD BE CLEARLY IDENTIFIED IN NON CRITICAL AREA (NOT GAGE SECTION). ALTERNATELY, A PROCEDURE TO KEEP SPECIMENS IN PROCESS CLEARLY ASSOCIATED
WITH THE PARENT MATERIAL IS ACCEPTABLE

4 SPECIMENS SHALL BE PREPARED USING HONEYWELL APPROVED LOW STRESS GRINDING TECHNIQUES

5+ GAGE SECTION SURFACE ROUGHNESS 8 MICROINCHES MAXIMUM THROUGH 307 OF THE BLEND RADIUS AT EACH END. SURFACE ROUGHNESS ALL OTHER SECTIONS 63
MICROINCHES MAX

6+ BLEND RADII AND GAGE AREA SHALL BE SMOOTH TRANSITION. NO UNDERCUT PERMITTED

7+ BLADE CONTOUR IS PERMITTED IN THE GRIP AREA

8: MACHINE -3 UNLESS DTHERWISE SPECIFIED

9: DIMENSIONS NOTED WITH ASTERISK (%) ARE CRITICAL DIMENSIONS AND REQUIRE INSPECTION AND RECORDING OF VALUES. ALL DTHER DIMENSIONS NOMINAL.

10: NO STRAIGHTENING DR FLATTENING OF MACHINED SPECIMENS IS PERMITTED.
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