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1. SCOPESEH

1.1 Form& =t

This_specification/establishes requirements for titanium forgings of any shape or form
fromwhich finished parts are to be made. (See 8.2, 8.4.4, 8.6, and 8.7).

ZHLVENE, I A ] SR A A AT TR SR s RSB I 25K . (118.2,8.4.4,8.6418.7).
1.2 Application: [ :

These forgings are used typically in the manufacture of high-performance parts when
control of short-transverse tensile, fracture toughness, tensile creep, or tensile rupture
is required, but usage is not limited to such applications.

T BRI ER AL, BRI, AR AR B RN, X SRR Il TG
PEREERIE, HRM AR TIXLEN A

1.2.1 These forgings are to be manufactured in accordance with a documented process;
product approval is based on first-article demonstrations of mechanical and microstructural
properties in the heat-treat condition and section size of the finished part.

1.2. X Sei A AR ISR I AR 3 7 b v i T AR B2 A T AU S 25 4
P RE LA RS 22 A ki RO O 5 — R R 0
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1.2.2 Certain design and processing procedures may cause some of these products
to become susceptible to stress-corrosion cracking after heat treatment; ARP982
recommends practices to minimize such conditions.

1.2. 255 e AN AL AT e 3 BOX 287 it Hh IR — SS AR P P 5 25 5 R AR 8 J T
2, ARPO82 i YU Bl D iX At

1.3 Classification: 432%:

Forgings shall be of the following Grades as specified in the ordering data. (See 8.3).
When no Grade is specified, Grade A shall apply.

BN EAIT B PEM L TSR, (30.8.3) . MRIEE MG, NiEHAK.
1.3.1 Grade A: Acceptance tests include verification of room-temperature tensile
properties and, when applicable, of room-temperature fracture toughness.
Preproduction testing includes verification of all applicable requirements.

1.3.1 AZ%: B Se G = I P RE AT SR W IPE (& A I93RE. AR DR 5 i A7
T F ER IR .

1.3.2 Grade B: Acceptance tests do not include verification‘of mechanical properties.
Preproduction testing includes verification of all applicable requirements.

1.3.2 B%: ORI A EAENUE REICIE . A= I EE B A& ] 2R K 98 0E

2. APPLICABLE DOCUMENTS: i t%:3] B S04
The following publications form a part of this specification to the extent specified
herein. The latest issue of SAE publications shall apply. The applicable issue of other
publications shall be the issue in effect'on the date of the purchase order.
PATR H R LLAS SO E HORE BE T A Ut i) — #0870 o L3 F 5T ROAS (1 SAE H iR
A R R D B e FH i) 3 A SR VT B A B ) L
2.1 SAE Publications: SAE i 4
Available from SAE, 400 Commonwealth Drive, Warrendale, PA 15096-0001.
A NSAE, 400 Commonwealth Drive, Warrendale, PA 15096-0001%k%5.
AMS 2380 Approval and Control of Premium-Quality Titanium Alloys

e i IR <a AT A 42 |
AMS 2643 Structural Examination of Titanium Alloys

(NG E T LR
AMS 2801 Heat Treatment, Titanium Alloy Parts

PIRRE, G e Tt
AMS 2808 ldentification, Forgings

$E, B
ARP982 Minimizing Stress-Corrosion Cracking in Wrought Titanium Products

/MBI BR ™ it H R L7 JEg o2
2.2 ASTM Publications: ASTM H 4
Available from ASTM, 100 Barr Harbor Drive, West Conshohocken, PA 19428-2959.
A MASTM, 100 Barr Harbor Drive, West Conshohocken, PA 19428-2959%i15.
ASTM E 8 Tension Testing of Metallic Materials

R A LA
ASTM E 8M Tension Testing of Metallic Materials (Metric)
EIEM L5 CAHD
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ASTM E 21 Elevated Temperature Tension Tests of Metallic Materials
Kol R S e DAL R
ASTM E 139 Conducting Creep, Creep-rupture, and Stress-rupture Tests of Metallic Materials
BEAT S JEATRHRIR AR, i AR TSRS g W 2R 1
ASTM E 292 Conducting Time-for-rupture Notch Tension Tests of Materials
PR ) W 2T 2R [ P A
ASTM E 399 Plane-Strain Fracture Toughness of Metallic Materials
ST THI VA8 4 J@ AR TR R 80 1
ASTM E 1304 Plane-Strain (Chevron-Notch) Fracture Toughness of Metallic Materials
SFIHINAE (Chevron-Notch) 4@ #1422 )t
ASTM E 1447 Hydrogen Analysis
AT BUR T
2.3 U.S. Government Publications:
Available from DODSSP, Subscription Services Desk, Building 4D4#700,Robbins
Avenue, Philadelphia, PA 19111-5094
7] MDODSSPiT g5 &, 4D#%4D, Robbins Avenue, PhiladelphiasPA 19111-5094
MIL-H-82100 Heat Treatment of Titanium and Titanium-Alloys
MIL-H-82 1008k FlIEL & 4x 1 #A Kb 21
MIL-STD-129 Marking for Shipment and Storage
MIL-STD-129%5 1 318 M7 fik

3. TECHNICAL REQUIREMENTS! HRER:

3.1 Material: #1#}:

Forgings shall be produced from forging stock that conforms to the material
specification specified by the purchaser.(See 8.3 and Annex A).

AR L H A5 SR T R0 RE AL R BB . CILB.3AITRITARAD

3.2 Condition: 214

3.2.1 Physical: Forgings shall not be welded, shall have acceptance test tabs, and shall
be supplied descaled and etched (3.5.1), with all acceptance-test tabs and test-material
prolongations net consumed in predelivery testing in place. (See 8.4 and 8.5).

3.2. 18 RAT AR, N RAINORL . JERR LRI i (3.5.1) , AT
ey WAk v ARG MR SE A AE itk ik e A FE. (L8.4H18.5)

3.2.2 As-Supplied Heat-Treat Condition: Forgings shall be supplied in the heat-treat
condition specified by the material specification (3.1) unless otherwise specified on
the drawing. (See 8.1 and 8.3).

3.2 28R BEHY AL B AT AT NAZ IR RIS (3.1) FUE AR AR BERE, BRI
dKnfipe. (W8.1f18.3) .

3.3 Properties: J&t:

Test specimens, excepting those for macrostructure (3.3.2.2), shall conform to 4.3.4 and 4.3.5.
R T EME R (3.3.2.2) HBFESN, BFERAT 54.3.4/14.3 5 LE -

3.3.1 Mechanical Properties: Mechanical properties shall conform to the requirements
of the forgingstock material specification (3.1); if no such requirement exists, these
properties shall be as specified by the purchaser. (See 8.1). Room-temperature
tensile requirements (3.3.1.1.1) shall be applicable always; other mechanical
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properties shall be applicable only when so specified by the purchaser. (See 8.1).

3. 3.k RE: UL RER AT S BaE M RHITE (.10 BJZEK,; WURAAFAEXFEK,
MX e PR AT & LT HRE . (IL8.1) o FIRFHESR (3.3.1.1.1) BIR&EH,; H
AAUEREOCE T sKFH RE s L. (W8.1)

3.3.1.1 Tensile: The short-transverse test direction shall be applicable when Sfinal HT >
1 1/2 inches (38.1 mm); see Figure 1 for definition of Sfinal HT. The longitudinal test
direction shall be applicable when Sfinal HT < 1 1/2 inches (38.1 mm). (See 8.4.1).
3.3.1. 14 HSfinal HT> 1 1/28:~f (38.1 mm) B, JfE ik a0 7 m BO&EH; 2 0K 109 Sfinal
HTIE . 24Sfinal HT <1 1/2395~F (38.1 mm) B, Hiikie mmsaEH. (8.4.10) .
3.3.1.1.1 Room-Temperature: Room-temperature tensile properties shall be
determined in accordance with ASTM E 8 or ASTM E 8M.

33.1L11%R: =EiRHFIERENRITASTM E 85LASTM E 8MilllE .

3.3.1.1.2 Elevated-Temperature Tensile: Elevated-temperature tensile properties
shall be determined in accordance with ASTM E 21.

3.3.L 1.2/ iR iRALHPERENARIEASTM E 21015E

3.3.1.2 Room-Temperature Fracture Toughness: Fracture teughness;shall be
determined either in accordance with ASTM E 399 using:.compact.specimens or in
accordance with ASTM E 1304 using short-rod or short<bar'specimens provided that
the required value of fracture-toughness is for the test method used. (See 8.1). Crack
plane orientation, as defined in ASTM E 399, shall'be “R-L” for round bars and hollow
cylinders, “L-R” for upset discs, and “S-L” for‘all other shapes.

3312 EWT R Wi B RARMRASTM E 3991 FH & %A sliAR #EASTM E 1304
i F R B R D, 2% A I R SR AE A X TR 7%, (L
8.1) . WIASTM E 399w 5& S HIZREY- T BJm) %1 (B A A0 b 22 AR AR RO “R-L7, X
THERES Y “L-R” , X TATAF TN “S-L” .

3.3.1.3 Time-Dependent Tension: The testing direction shall be the longitudinal
direction (See 8.4.1).

3.3. 130 [ Az 7y - ka5 I RO (WL8.4.1)

3.3.1.3.1 Time-for-Rupture,"Room-Temperature Tension: Time-for-rupture properties
shall be determined iniaccordance with ASTM E 292. A standard cylindrical notched
specimen shall be used.

3.3.1.8. LB M), S iR b . WIS ] S ARYEASTM E 2920 7€ « N2 A v g [5 A:
i k., =

3.3.1.3.2 Creep, Creep-Rupture, and Stress-Rupture Tension Properties: Creep,
creep-rupture, and stress-rupture tension properties at elevated temperatures shall be
determined in accordance with ASTM E 139. For creep tests and for stress-rupture
tests, either a standard cylindrical combination smooth-and-notched specimen
conforming to ASTM E 292 or separate specimens, smooth and notched, machined
from adjacent sections of the same specimen blank shall be used.

3.3.1.3. 2048, WHARWTRLAN R J W Z R AR It RE Sl T PR AE I AR TR SRR S ) W R A e
IRAEASTM E 1398EATIME o X TG AZ RISy - Wrdikle, R AFAASTM E 292 4R #E
(AT 2H &~ U0 I RE B ]l PR AR 41530 43 im L )~ A ke 11 P B ke
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N2 Region specified for
°  evaluation of properties

As-forged cross-section of region
being evaluated for properties.

Machined cross-section of the part at
% the time of its final heat treatment, in
the region being evaluated for
S properties.
final HT
X Short-transverse thickness of the
~2 part at the time of its final heat
treatment, in the region
being evaluated for properties.

FIGURE 1 - Definition of Stinainr
B1 - Stina HTHIE X

Longltudinal»Z

Region.specified .for evaluation of properties #& 7 H T 14t J& P 1) [X 42k

Forging ‘%

As-forged cross-section of region being evaluated for properties

IEAEDPAG 1 5T 1 DX 3P S ik

Final HTi/ZHT

Machined cross-section of the part at the time of its final heat treatment,in the region being

evaluated for properties

FEFCIR NS BRI, FER VA 5 AR X33 b B0 22 1 (0 0 A A

Short-transverse thickness of the part at the time of its final heat treatment,in the region being

evaluated for properties

FE R PRARBRING , LERIPP A% PR 1R S5 ) DX sl e £ F0 A ) R A 1) 52

3.3.2 Metallurgical Structure: &2
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3.3.2.1 Microstructure: Microstructure shall conform to the requirements of AMS 2380
for forgings; the product specification shall be the specification which controls the
forging stock (3.1).
3.3 2.1 WAL MR N FF A AMS 23805 e F SR 7= o RAR 82 Ry 32 il #s i
B (3.1 B
3.3.2.2 Macrostructure: Macrostructure shall also conform to the requirements of AMS
2380 for forgings; macrostructural evaluations shall be performed on sections
transverse to the grain flow at the locations of grain-flow sections (3.3.2.3).
3.3.2. 2% WEEN : TGS R IE N T A AMS 2380X HAH I oK MR Rk (3.3.2.3)
A7 B 0] T RURLI B Ak T b BEAT R LSS R TR
3.3.2.3 Grain Flow: The internal grain-flow pattern shall conform to thefrequirements
of the forging drawing. When not specified by the drawing, grain flow of die,forgings in
regions within 0.25 inch (6.4 mm) or 25 percent of the section thickness, whichever is
smaller, of the forged surface shall follow the general contour of the'farging; this
requirement shall not apply to areas of acceptancetest-tab attachment, of
prolongation attachment, or of flash extrusion (“flash line” or,“parting:plane”). (See 8.1
and 8.4). Unless locations are specified by the purchaser, the forging manufacturer
shall select suitable locations for sectioning sufficient todfully.decument compliance
with these requirements; as a minimum, cross-sections shall be taken normal to all
die-closures. (See 8.1). A different alloy with similar hot-working characteristics may
be used as a test medium when the grain flowpattern of the specified titanium alloy
(3.1) is too faintly revealed to record photographically. Sections shall be finished and
etched in accordance with AMS 2643 tosreveal the grain flow. The grain-flow pattern
shall be recorded photographically for reporting purposes (4.5).
3.3.2.3FRILEN: PN EERURL S AT RS OE P AR B R . S ARE FUE R, Beft
KM 0.255~ (6.42K) @5 % X Br CHRAFZRIE I/ NE D IR 1 RIORL i N 18
TEHBRA ) — R X BEORAE ] T2 - k%, KSR  “I
R o “HEmT ) PR, (W8.1M18.4) . FRAEL e, IS fiE
PSR A G TIE AL B, BME 78 /10 & R L
A X LRV N (RBRE, R# E T AR RS, (8.1 . HFFEkG®
(3. 10" Bk 3 1 ZE et it 7 DA SR IR IF, m] DU A B A 2R Rn R A
A @l E NIRRT U1 H NAREAMS 264358 A Z) DL /R BB i 8l . 2P0 s
TR AR 5 sk T I (4.5)
3.4 Surface €ontamination: R[5 4:
This requirement shall apply to forgings in the as-supplied heat-treat condition (3.2.2).
Surface contamination (e.g., alpha case) shall conform to the material specification
which controls the forging stock (3.1).
SR BLE ] T iR fER AR PR T HIBRAT (3.2.2) o FRIETSH (B, o 55D
LG H g R (3.1) HIA R .
3.5 Quality: Ji&:
3.5.1 Surface Condition: Forgings shall conform to the etch inspection requirements
for forgings in AMS 2380. Forging surfaces shall be cleaned so as to be free of foreign
material prior to such inspection. Imperfections may be removed, in which case,
surfaces shall be reinspected in accordance with this paragraph.
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3.5. LR MEPRAL: B RAT S AMS 2380 R A M 2 36 K o« B0 R IR BT IE VS, DAMEALE
REZRIAEG Y. SREET R L bR, EXMIEOT, RIENIZEABRE L.

3.5.2 Forging Control: The forging process shall be in accordance with a documented
process which has met approval requirements (4.4).

3.5. 240G PG EM AT ST EMAEER (4.4) FSCHMEIERE.

3.5.3 Heat Treating Control: Heat treatment of forgings shall conform to the following requirements.
3.5 3L HRE R HRAF A AL BN A T B EK

3.5.3.1 Delivered in the As-Supplied Heat-Treat Condition (3.2.2): Forgings shall be
heat treated in accordance with MIL-H-82100 or, for alloys not listed in MIL-H-82100,
in accordance with instructions from the purchaser. (See 8.1).

3.5. 3. LZIR AL HAL B 26 (3.2.2) 224 BB FBi4% FEMIL-H-82100 =% T MIlgsH-82100H1 A 41
H & T, 2 WE. (W81 .

3.5.3.2 Delivered in the Finished-Part Heat-Treat Condition: Forgings shall be,heat
treated in accordance with AMS 2801 or, for alloys not listed in AMS 2801, in
accordance with instructions from the purchaser. (See 8.1).

3.5. 3. 27E i A AL BRI A R ASAT . BB F AR EAMS 28040647 AAbEE, 5l T-AMS
2801 RFI &<, IS fan i T AL . L8 ),

3.5.4 Hydrogen Control: The maximum concentration of hydregen in,the forged material shall
be as specified in the material specification which controls‘the forging stock (3.1); if this
material specification does not specify hydrogen content, it shall not exceed 0.015 percent by
weight (150 ppm). Hydrogen analysis shall be pefformed on acceptance-test tabs from the
completely processed forgings, in accordance with ASTM E 1447.

.54 BaE Rk S O FENRR G 1 B JFURE (3.1) IR RHIE H R
E; AR ZM B ARE RS &, MHANEET0.0158 &% (150ppm) . MRS
ASTM E 1447, M 584 K03 AR A4RT HeSaialie v gk 47 A 0 #r e

3.6 Tolerances: A %:

Flash extension, measured from the body of the forging to the trimmed edge of the
flash, shall not exceed the.dimensional limits in Table 1.

NEBRA B T2 A2 0 TR AT B4E B TE0N 5 (1) DA D' SE AP AN e 3 1 () RS BR i

TABLE 1- Flash Extension Tolerances®1 - NGET BAZE

Weight of Forging after Trimming in pounds (kilograms) Flash Extension Limits in inches (millimeters)
BRI ER B ERE (&) PDGAT SE AR PR (BE~F) (2K

Pounds % (kilograms) 2T Inches i~} (millimeters) ZK
5 and under (2.3 and under) 0to 0.06 (0to 1.5)
Over 5 to 25, incl (Over 2.3 10 11.3, incl.) 0to 0.09 (0to 2.3)
Over 25 to 50, incl (Over 11.310 2.7, Incl) 0t00.13 (0t0 3.3)
Over 50 to 100, incl (Over 22.7 to 45, incl.) 0t0 0.19 (0to 4.8)
Over 100 to 200, incl (Over 45 to 91, incl.) 010 0.25 (0to 6.4)
Over 500 to 1000, incl (Over 227 to 454, incl.) 0t0 0.38 (0t0 9.6)
Over 1000 (Over 454) 0to 0.50 (0to 12.7)

-7 -
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4. QUALITY ASSURANCE PROVISIONS: JFEFIF&K:

4.1 Responsibility for Inspection: J5i & & :

The supplier shall be responsible for the performance of all tests. Purchaser reserves
the right to sample and to perform any confirmatory testing deemed necessary to
ensure that the forgings conform to the specified requirements.

PR A7 5T A MR PERE . SET7 DR B RAEANEAT ARy L EE A AR AR, LA O/
BATFF SR E K .

4.2 Classification of Tests: JMiRAIi H :

4.2.1 Acceptance Tests: The requirements shown in Table 2 are acceptance tests
and shall be performed on each lot. See 8.4.3 for the definition of a lot.

4.2 15 URE: 2P ERGR IO S, JERAERE M BT . AERE X 8.4.3.

TABLE 2 - Acceptance Tests#2-352llisk

Requirement =R Paragraph'Reference &% %
Material kL 3.1

Condition X1 32

Room-Temperature Tensile Properties (Grade A) P RE (AZ) 3.3.1.14

Fracture Toughness (Grade A when specified) WrEdH R (AZR, IBERD 3312

Surface Contamination KI5 G 3.4

Surface Condition FKH A 3.5.1

Hydrogen Control ALz 3.5.4

4.2.2 Periodic Tests: The requirements shown in Table 3 are periodic tests and shall
be performed at a frequency selected by the supplier unless frequency of testing is
specified by purchaser. When Grade Bi.is specified, the requirements for Grade B in
this specification supersede those in the material specification (3.1) when a conflict
exists. For Grade Agthe requirements of the material specification take precedence
over those in this specification when a conflict exists. (See 8.2 and 8.7).

4.2.258 W50 : RPN B EERGT 8 W50, B % B i BRI AT, BRARICTT 1 8 I A .
LIREBRNS, AR RIS, ARV BRI E R EETE (3.1) IER.  XTAZ%,
LAFEHURES, MRS ZR O T ARG 2k, (W8.2HM8.7) .

TABLE 3 - Periodic Tests#3-J& M R

Requirement EEPIN Paragraph Reference &% %%
Room-Temperature Tensile Properties (Grade B) =iEPifMERE (B 3.3.11.1

Fracture Toughness (Grade B, when specified) [iﬁ%%%}]ﬁ ( Bé& ’ *E‘ ﬁ? Hﬂ’ ) 3.3.1.2

Elevated-Temp., Tensile Properties (when specified) =, PrAERE ORERD | 3.3.1.1.2

Time-for-Rupture, Room-Temp. (when specified) Wrdmire), =iR. (BERD | 3.3.1.3.1

Creep, creep-rupture, & stress-rupture (when specified) I, AR N R gD | 3.3.1.3.2

Metallurgical structure 1BE4Er 3.3.2

4.2.3 Preproduction Tests: All technical requirements are preproduction tests and
shall be performed for first article approval and after any significant changes in the
method of manufacture of the product.

4.2 3% AR ZRER R A=, I HLRAE B — AT ™ il IR AR 7™ it i3 07 vk
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RAAETE KRB G #H1T .

4.3 Sampling and Testing: HHAEAIR

NOTE: In 4.3.1, 4.3.2, and 4.3.3 the term “forging” shall denote either the forged
shape, its acceptance test tab, or an associated prolongation or
separately-forged coupon, as is applicable.

R 7£4.3.1,4.3.2M14.3.3th, Rif “fo&” NERBGEZIR, HEZRR ), 2
R EA B MBS e (CIi& D

4.3.1 Acceptance: The following inspections shall be performed on each lot of

forgings. See 8.4.3 for the definition of a lot.

43150 SRR AT DL I R A R E L HL8.4.3.

4.3.1.1 Room-Temperature Tensile: For Grade A only, one or more forgings shall be

tested for roomtemperature tensile properties.

4.3 1. 1FRP . X TAZL, BN B AR R = R RE .

4.3.1.2 Fracture Toughness: For Grade A only (when specified), oné or,more forgings

shall be tested for room-temperature fracture toughness properties,

4.3. 1.2 880 XA CHRUER) , RO —> B AR 2047 SR P P 5

4.3.1.3 Surface Contamination: Each forging of the sample required by Table 4, and

one or more forgings from each load when chemical milling'is used, shall be tested for

surface contamination.

4.3.1.3KMI5H: RAPTERIIRE S IR B Ay LU AEFH A 2 i I AN 8 A 1) — A el 2 A

i, B TS G

TABLE 4 - Acceptance SamplingyPlan for Surface Contamination
R4 - KT H R TR

Lot Sizeftt &

Sample Size, Number of Forgingstf it &, ¥

(Number of forgings) 50

from Lot (Minimum) Mtk (Rf)

lto4

All

5to 25

5

26:to 100

6

101and over

7

4.3.1.4 Surface Condition: Each forging shall be inspected for surface condition.

4.3.1AGMIRDL:  AFMEAE RS AR AR -

4.3.1.5 Hydrogen Content: One forging per lot, and one forging from each load where
chemical milling is used, shall be tested for hydrogen content.

A3 155G E: Bt —kBaE, MACABEI R Em RS — Ik, MRS &
4.3.2 Periodic: Forgings for periodic tests shall be selected randomly from a forging lot
for which compliance with all acceptance requirements (Table 2), has been verified.
The number of forgings in the sample shall be sufficient to provide the material
needed for verification of the applicable properties in Table 3 and number of

determinations required.

4.3.25EW]: 5 W R BB R LA

PFramICER (R2) Mgty JF o

et geit . FE AL AR ECR R DLIR AL 3R Yk RE SR IE P 7 AORTRLAN i 75 (0 5
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4.3.3 Preproduction: The following inspections shall be performed. The number of
forgings shall be sufficient to provide the material needed for verification of applicable
properties and the number of determinations required below.

433477 NMHATUL TR . R ROBCE N R DASR AR E P L RE P AR T TH
BRI 2 HE

4.3.3.1 Mechanical Properties: There shall be three or more determinations of each
applicable mechanical property.

4.3 3. IHUIERE: NN E AU RE HEAT =l BE 22 T 7E

4.3.3.2 Microstructure: Microstructure shall be determined on one or more
mechanical-test specimens and there shall be two or more determinations.

4.3.3. 200U EEH : TR REAE — AN B MBI B E, R PINEE N IE .
4.3.3.3 Surface Contamination: Each forging shall be tested for surface contamifation.
RIMTTGe: REAMBAF BN H5 5.

4.3.3.4 Macrostructure and Grain Flow: One or more forgings shallsbe sectioned for
determination of grain flow and macrostructure.

4.3.3. 4% WA AVBURLIR :  — A B MR B 73 B T e RORLIR S 45 44 o
4.3.3.5 Surface Condition: Each forging shall be inspected for surface condition.

4.3 35K MEARNL: BEMRAT R AR TR .

4.3.3.6 Hydrogen Content: Each forging shall be tested for hydrogen content. There
shall be three or more determinations.

43364 H: HMRINNKEASE. MNEANEBEEZHRE.

4.3.4 Sources of Test Material for Properties (3.3): The source of test material shall be
either a forging, a prolongation of a forgingyor a separately-forged coupon (illustrated
in Figure 2). The order of preference of selection is:

4.3.4MERE R RLRIE (3.3) « ARIOAERISKIE R, AR S KA B R AR 1 1K
fE CnE2fR) o BRI 2 -

4.3.4.1 The forging in the region specified on the drawing or, when not specified, in
the thickest section (See 8.1);

4.3. 4. 1/E AR ERLUE I IX G MR IE RUE, fEm/E i (W8.1) frikit;

4.3.4.2 A prolongation.\which has reductions in the principal directions which are
approximately the'same as those in the location in the forging which encompasses
the region of the finished part to be evaluated (See 4.3.4.1);

4.3.4. 234 H0 gy, F A BT 1) L RN 50 S R AL R R A X (I4.3.4.1) HIHK
GGROA- NS G

4.3.4.3 A separately-forged coupon which simulates a prolongation. The
purchaser-approved, documented process (to the maximum practical extent) and
forging stock from the same heat (preferably from the same lot), shall be used to
produce a separately-forged coupon.

4. 3.4 3IIEAH AMBAE SR . RIGTHEHER), AU IR (RORSERR
T2 ) AR 15 AH R #v: (P >k B[R] — b0 i B J5URHRL 1A 7= BB D L 2
4.3.5 Preparation of Test Specimens for Properties (3.3):

4.3 5PEREIE % (3.3) -

4.3.5.1 Material Size at Time of Heat Treatment:

4.3.5. 1A FR I AR R T

Shaanxi huaxi titanium industry CO.LTD -10-
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4.3.5.1.1 Processing: 4b:

4.3.5.1.1.1 Test specimens shall be manufactured from a test-material source (4.3.4)
in accordance with either option in Figure 3.

4.3.5.1. 1. 1R AREEAT B (4.3.4) MR EI3H T — I I .

4.3.5.1.1.2 Material from which test specimens for mechanical and microstructural properties
are to be made shall be heat treated in accordance with AMS 2801 or, for alloys not listed in
AMS 2801, in accordance with instructions from the purchaser. (See 8.1).

4.3.5.1.1. 21 T HIGE WU A 2 e R AR RN #2 IRAMS 2801 SRR 4 3K 77 5
HIXTAMS 2801 R A I & GREAT AAE B, (W8.1) &

4.3.5.1.1.3 Test blocks are volumes of test material, such as are illustrated in Figure 4,
within which specimen blanks are embedded to control their quench rate; the
short-transverse thickness of a test block is the same as that of the part atithe time of
its final heat treatment (Figure 1). Specimen blanks are the aggregate of one or more
single-test specimen blanks (illustrated in Figures 5 and 6). 4.3.5.142 Covers the
design of test blocks; 4.3.5.1.3 covers the design of specimen blanks. (See 8.4.2).
4.3.5.1.1. 3PS IA R, dnE4AfTR, R R T H BAgas H v i
I e P A e JBE P 5 H i ¢ AR b T P 5 AP (1 A [ JEREEAH R ORI LD o R IR 2
—NELEZA BRI SRR A CnEISRIB TR ) o 4.3.56 1. 264E AL ¥ i1 4.3.5.1.3
AFEAERR T, (W8.4.2) .

FORGING
First in order of preference of selection

PROLONGATION

P

SEPARATELY-FORGED COUPON
Last in order of preference of selection

FIGURE 2 - Sources of Test Material E2 - JWRAEHHKISRIE
Forging #%i& First in order of preference of selection 5 5l 44 [k £ AL S i 7
PROLONGATION i# Second # .
SEPARATELY-FORGED COUPON gl ({255
Last in order of preference of selection #x/J5 /&I e 2k
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Test-material
source's State
of HT is not
Finished Part

DPTH_:)N 1: OPTION 2:
Machine . Excise Test Block
Test-material from test material
sourceto S, .. source

Heat Treat to
Finished-Part State
of HT

Excise
Single-Test
Specimen
Blank(s)

Machine Test
Specimen(s)

FIGURE 3 - Heat Treatment (HT) Sequence E3-#4b#E (HT) F3l

Test-material' source’s State of HT is not Finished Part
AT RHE T HT AR AN & B B

OPTION 1:Machine Test-material soure to Stinal HT
L HLA AR BHE Shinal vt

Heat Treat to Finished-Part State of HT
BB BIHT ) i IR A

Excise Single-Test Specimen Blank(s)

WA —wl e g

Machine Test Specimen(s)

WL L

Shaanxi huaxi titanium industry CO.LTD
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FORGING

NOTE:
Test blocks encom speci
blanks; a test mpg&:impe?oman
control the quench rate of an
SEPARATELY-FORGED COUPON embedded specimen blank.

Specimen blanks are sized to
contain the desired type(s) and
quantity(ies) of test specimen(s).
See next Figure.

FIGURE 4 -Test Block Sources and Orientations &4 - MXERIEF 7 7]
Forging #&{f Test Block it Longitudinal #\[71 Short Transverse %A
Prolongation %L Transverse 4
SEPARATELY-FORGED COUPON F i (1) f) 255

NOTE:Test blocks encompass specimen blank;a test block is sized to control the quench rate
of an embedded specimen blank.
DAL 3 it 2 1 DK R ) RS B0 s i RN RO i 25 1 ARV R R
Specimen blanks are sized to contain the desired type(s) and quantity(ies) of test
specimen(s). See next Figure.

P SRR RO A D 5 B il RN B e . IR

Shaanxi huaxi titanium industry CO.LTD -13-
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1 i E |

1 :

| . i -
E

—y

i . i

L_LIL]_ S b />

] &
Ly

- |
-

milnnxég gi
/{// ‘c =T
: /
e L* > L3+ 28—
TEST
BLOCK
¢
/ 1
F:Pi S*bﬁ Swm
SPECIMEN
BLANK - I
| L% I

THREE SHORT-TRANSVERSE
SINGLE-TEST SPECIMEN BLANKS

FIGURE 5 - Short-Transverse Specimen Blank Design and Test Block Design
5 - SRR R 2 B R TR s T

TEST BLOCK Wl Stinal Hr= Sint
SPECIMEN BLANK FEAZS 5
THREE SHORT-TRANSVERSE
=R

SINGLE-TEST SPECIMEN BLANK
B R
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; 1
' j‘ = 8 paint |
; &
Ao
p TV
| - "\
. L* = LY + 28*—
I TEST

BLOCK

THREE LONGITUDINAL o
SINGLE-TEST SPECIMEN BLANKS

FIGURE® - Longitudinal Specimen Blank Design and Test Block Design
&6 - YhmIREm 2 B TR R T

TEST BLOCK JiXHt  Stinal Hr= St

SPECIMEN BLANK kA% 5

THREE SHORT-TRANSVERSE

=Ja

SINGLE-TEST SPECIMEN BLANK

B P i

4.3.5.1.2 Design of Test Blocks: 5 it

4.3.5.1.2.1 Orientation: The dimensions of a test block, L*, T*, and S*, shall be aligned

Shaanxi huaxi titanium industry CO.LTD -15-
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with respect to the metallurgical directions of the forging in accordance with Figure 4.
4.3.5.1.2. 1807 PHABREJRSFL >, T *AIS *RNARYE B4R T3 AF a5 07 13 1
4.3.5.1.2.2 Size: The dimensions of a test block, L*, T*, and S*, shall be based on the
dimensions of the encompassed specimen blank, L*b, T*b, and S*b (4.3.5.1.3), in
accordance with Figures 5 and 6.

435122 WlBGFL*, T RIS *MAE T & k2 AL * b, T * bAIS * b
R~F.5.1.3) , #R4EKEISHIEG.

4.3.5.1.3 Design of Specimen Blanks: Specimen-blank dimensions shall be denoted
as L*b, T*b, and S*b; these dimensions shall be sufficient to encompass the desired
number(s) and type(s) of single-test-specimen blanks as depicted in Figures 5 and 6.
Note that while the figures illustrate a case for three smooth tensile specimens, the
concept is applicable to any number of specimens and to other types of test
specimens (e.g., fracture toughness or notched stressrupture).

4.3.5. 1.3 FEEAEH BT WFEIELR ST RARIE AL * b, T* bAIS *bi 28 KR A2 B
05 an BISAN6 F s () B AN G A b AR P 7 BOR AN SR VRS, IRE T EIR T=4
PR RGO, HRMES R & TR R RE AL A SRR (45 G e
2LV BER 1N TR

4.3.5.1.3.1 Layout and Sizing: Specimen blanks shall be sized\to encompass the
single-test specimen blank(s) for the desired number‘and type(s) of test specimen(s);
Figures 5 and 6 illustrate the concept. Thelength of S*b shall be in accordance with
Figure 5 for short-transverse specimen blanks: The positioning of
single-test-specimen blank(s) within‘a specimenblank shall conform to the following
constraints:

4.3.5.1.3. 147 R MRS« A Sl R RO 260, 356 BT i i AR A R Y B — IR IR
EIsSFIE6 R Tz, XFT s s, S*bKENFAES, ARG
A FHEREAR A A HE AL AT & DL N 43R

4.3.5.1.3.1.1 The preferred positioning shall be single file and lined up parallel to L*b
for the shorttransverse test direction (Figure 5), parallel to T *b for the longitudinal test
direction (Figure 6).

4.3.5.1.3. 1. 1R ERL N Y BN SO, FF BT R il s 17 CEI5) ~FAT L * b,
F B TFIRE T ) (E6) ~FATTT * bEs

4.3.5.1.3.1.2 'Shortrod/short bar-fracture-toughness-specimen (ASTM E 1304) blanks
may be stacked end-to-end parallel to the test direction and treated as though they
were a single; singletest specimen blank.

4.3.5.1.3. 1L.2%Fe/5iME - BRPIME - F (ASTM E 1304) EIRAT LFAT T-R58 77 17
X iR, JEENE I, BRI AT AL B

4.3.5.2 Extraction of Specimen Blanks and Manufacture of Specimens:

4.3.5. 2 R R RS BRUMTURE O 1) -

4.3.5.2.1 Test Material Source (Figure 2) in Finished-Part Heat-Treat Condition: A
specimen blank shall be considered to be embedded in the test material source,
centered in the source within 1/8Sfinal HT, and with its edges parallel to those of the
source within 10 degrees. Single-test specimen blank(s) shall be excised from the
specimen blank; test specimen(s) shall be machined from the single-test specimen
blank(s). The following constraints shall be conformed to:

Shaanxi huaxi titanium industry CO.LTD -16 -



Dai-si-wei 2017/2/1 L EH TR R AR bR AMS 4938-2004

4.3.5. 2. 18t A AL B N iR Ge AR (B2« R R A N R R AR
WA ERES, A0 T/ 8SERAHTHIE T,  PAT TURANIIL0RE . ke RS,
MARFERRL EPIRR, SRR 0 TilAE . BA R LR A
4.3.5.2.1.1 The short-transverse thickness of the region of the forging, prolongation,
or separately-forged coupon to be evaluated for properties shall be the same as that
of the part at the time of its final heat treatment, Sfinal HT; and
4.3.5.2.1.1%0%, FEA B MBS I iU R P B8 VA DX AP Jo A [ JEE 2 7 5 e 28 R b 7
I EStinal HTIHRL - #iia) AR .
4.3.5.2.1.2 The forging, prolongation, or separately-forged coupon shall have been
heat treated to the heat-treat condition of the finished part. (See 8.1)
4.3.5.2.1.2%08E, JEKBER MU Y URE B 28 A B 2 B F 4 AR BRS¢, (IL8.1D
4.3.5.2.2 Test Block in Finished-Part Heat-Treat Condition: The specimeniblank shall
be considered as centered in the test block within 1/8Sfinal HT, with its edges parallel
to those of the test block within 10 degrees. Single-test specimen blank(s) shall be
excised from the specimen blank; test specimen(s) shall be machined from the
single-test specimen blank(s).
4.3.5.2. 2t A KBS N A RS AR B TR b T /8 IR A HT N,
Hb 2 AT TR L Z 10 AN . SRR S A IRAE IR B DT IR N A Bl A
PEIn TR
4.4 Approval: itk
Approval shall be in accordance with the requirements of AMS 2380 for forgings.
HEIE N FF A AMS 23805 4 A4 (1) 2 2R
4.5 Reports: R+
The supplier of forgings shall furnish with each production lot shipped, a report which includes
AMS 4938 and the following:
WA BN BLER BERE A IO BRI R TS, ALFEAMS 4938F1LL T
a. Purchase order number 1754
b. Material specification number, revision letter if any, and Grade

MRS, B FEE (R A) HGrade
c. Supplier’s identification number AL 7R 515
d. Forging stock identification and acceptance-inspection data (test results)

Bl A7 AR e B s (R EE A
e. Forging, lot number and, if they exist, serial number of forgings

WAL SR/ WERAAE, BAFFH)S
f. Part number E45
g. Quantity ¥ &
h. Quantitative test results from acceptance inspection of the lot

OISR 36 ) E B I
i. Statement of conformance with all specification requirements

P BT AR SR 1) P 9

4.6 Resampling and Retesting: 7 BURE AN 2 5l -
If the results from a valid test fail to meet the specified requirements, acceptance of the
product may be based on the results of retesting three additional specimens for each
nonconforming specimen. Failure of the results of a valid retest to meet the specified
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requirements shall prohibit acceptance. A test may be declared invalid only if the specimen is
dimensionally discrepant, exhibits behavior which the test method deems disqualifying, or the
test equipment malfunctions. The results of all tests and retests shall be reported. Specimens
for retest, or for replacement of invalid tests, shall be taken from a location adjacent to the
original specimen(s). If there is no adjacent material available, material shall be taken from
other locations in the same lot.

0 SR AP 45 SRASBE T R I E IR, T i R 3 e T ARE T X M AS S A A il
B =AM IR R A IR . FF G AUE SR A RCE B4 R A R BN AR 1R %
A B RS A8 RIS TV A S 1947 B Se as R AR s, it
WA P EATICR . oA A e A B I A R . EE R B B T S i A
N HUE 5 JEIEFE AR B . W A AT R AR AR AR, )R A ek e
(URDA=RVEERY g

4.7 Acceptance: U

Only lots which meet all of the requirements for the inspection of interest, as specified
in 4.2, shall be accepted. In acceptance tests, the failure ofindividual forgings to meet
requirements for surface condition shall not be cause forrejection ofithe entire lot, but
only of the individual nonconforming forgings. Rejected lots,.or rejected individual
forgings, shall not be resubmitted for inspection withoutsa statement showing how the
non-conformity was resolved. “Lot” is defined in 8.4.3.
REEZFTEA4.2THE T A P i A 36 2R ek . fESSage b, S AMBR & 2R TH 25 112Kk
) SR AN L 3 BRI R PR 5, T AN B AN BB A 1 5 o RSt sl e i) /s s i A
WS WA G IR REIMRER, AN AR . “Lot” 7E8.4.3915E X

5. PREPARATION FOR DELIVERY: A ft#4:
5.1 Identification: 7= i % 5€ «
Forgings shall be identified in@ccordance with AMS 2808.
B NMARYEAMS 28083E1T 7 i 48 5E
5.2 Preservation, Packaging, and Packing: &7, 3ERI%E.
Preservation, packaging, and,packing shall conform to standard commercial practice.
TRAF, BRI AR S AR v L 1B 1]
5.3 Marking:of Shipping Containers: % 4iFric
5.3.1 Commercial Orders: Each container shall be marked as follows:
T T B RN RAR ARG I T

Titanium Alloy Forging (insert alloy designation)
AMS Title Grade Part
Number

Purchase Order Number

Quantity Contained

Manufacturer's Name

N Big GEia e AR

AMS s &l #7>Number
VT B 5

BEOE

| 3 7 44 PR
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6. ACKNOWLEDGMENT: #il:
A vendor shall mention this specification number in all quotations and when
acknowledging purchase orders.

BIAAT S, BT AR R A Rt 8 L E WA AR RS 5 DL ARIR o

7. REJECTIONS: #HlK:
Forgings not conforming to this specification, or to modifications authorized by
purchaser, will be subject to rejection.

AT AR (B B S SR AL B OB B 4

8. NOTES: B UiH:
8.1 Design Data:
The manufacturer of the forgings needs the following design data in order to.comply
with the requirements of this specification.
AT B P R DL N BB, DARFE AR RTE K
8.1.1 Forging drawings indicating: i F4tER:
8.1.1.1 The as-forged configuration, dimensions, and tolerances.
BIERE, ROTHAZE.
8.1.1.2 The locations of permissible parting lines (flash extrusion), of acceptance-test
tabs, and, if
appropriate (4.3.4), of prolongations.
8.1.1.3 If appropriate (4.3.4), the lgcation in the forging of the region to be evaluated
for properties (location of test material orofitest blocks).
8.1.1.3uREE (4.3.4) , BuEHh R XA & GUHAA RS R A ED
8.1.1.4 The internal grain-flow pattern.{(See 3.5.1). N#FkimfEL. (W3.5.1) .
8.1.2 The heat-treat conditiondn which the forgings are to be supplied if different from
that in the material specification. (See 3.2.2.).
8.1.2U1 R SR ARy, (R A F A B A (W3.2.2. )
8.1.3 If appropriate, heat-treating temperatures, times, and other controls for titanium
alloys not listedin MIL-H-82100. (See 3.5.4).
8. 1.3 E0E, X MIL-H-82100 1 A H1 i F K& <5 (R AL BRI FE , I ) A Al %) . (HL3.5.4).
8.1.4 The heat-treat condition of the finished part; include temperatures, times, and
other controls for titanium alloys not listed in AMS 2801. (See 3.5.4 and 8.4.4).
8.1. 4785 TR AL FE 26 A, EUFEAMS 2801+ R A H BRG4GB FE, B [ R0 JH At 423 1)
(J.3.5.4118.4.4) .
8.1.5 The short-transverse thickness at the time of final heat treatment of the finished
part in the region in the forging to be evaluated for properties, Sfinal HT. (See 8.4.4).
8. 1.5 E it X Jak 11y Bl ity AL I die e FRAL BRI (R TR 1) JEE B2, H PR RE, Sfinal HT.  (8.4.4) .
8.1.6 The applicable mechanical properties other than room-temperature tensile, if any (3.3.1).
8.1.6F% =i h AN E L ERE (0D (3.3.1) &
8.1.7 Required values, in the heat-treat condition of the finished part, for the applicable mechanical
properties which are not included in the material specification. (See 3.3.1 and 8.4.4).
8.1 7TLE AL AT I B AT T, R T A FEEAT RIS v )3 AT U BE R 22 5R1E
(W.3.3.1#18.4.4) .
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8.2 Drawings, General Notes: 4%, —f&iT&E:
To avoid confusion as to the extent to which the requirements of the material
specification for the forging stock apply, it is recommended that the drawing for the
forging has the following general notes.
DR G o B A R RIS SR P i Y LI ORI, B AR R BT — R
HHI,
8.2.1 Make from forging stock in accordance with AMS (the applicable material
specification for the forging stock).
8.2. LIRHEAMS (B R A RIS it Bt B k.
8.2.2 Forge and accept in accordance with AMS 4938. H#EAMS 493848 %57 .
8.3 Ordering Data: i ¥#z:
Purchase orders, in order to be complete, should specify the following:
KIGIT 5, 91 58 NI E LU A2
a. AMS 4938
b. Material specification for the forging stock & 5B RRER %
c. Purchaser-approved procurement sources for forging stoek; if any.

SR GV B PR AT RIS ()
d. Part number and Grade Ff}*5 1552
e. Quantity ¥ &
f. The necessary design data (8.1) A% #5404 (8.1)
g. Frequency of periodic tests when purchaser-specified (See 4.2.2)

W SE 45 5E 1) E HhiA AR (4.2.2)
8.4 Definitions: & X:
Terms used in AMS are clarified in ARP1917, and as follows:
AMSH il I (AR TELEARPL917 Wi, <l :
8.4.1 Test Directions: iz J7jél:
8.4.1.1 Longitudinal: Direction of maximum extension of the metal during forging.
8.4. 1.1 [A]: A 31 ) gl ) B R IE A 5 1)
8.4.1.2 Short Transverse: Direction of maximum contraction of the metal during forging.
8.4.1.2 i [ PR 1] <5 ) 1Y) e KA 5 1+
8.4.2Test Material: JUTH1 £l -
8.4.2.1 Acceptance-Test Tab: An extension of the forging to provide material for
lot-acceptance testing (surface contamination and hydrogen control; 3.4 and 3.5.5).
The tab maybe an extension of a prolongation.
8.4.2. 15 Wl e Wi . AR EAR AT 2y, F TSR At g i (RIS e = <42
#il; 3.4M13.5.5) MR KL, R AT DL G H T REAH
8.4.2.2 Prolongation: An extension of the forging to provide test material, in many
cases for a test block. (See 8.4.2.5).
8.4.2. 25 . FEAPEAT LLIR LI ATRE, EVF2AEN TR, (H8.4.25) .
8.4.2.3 Test Specimen: The configuration of test material in which testing to determine
properties (3.3) is performed. Test specimens are extracted, in many cases, from
specimen blanks. (See 8.4.2.4).
8.4.2.3ulff: HHATMNALIFE thRe (3.3) MK R E . EWZIH T, AFE
WRHERGAFE.  (I8.4.2.4)
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8.4.2.4 Specimen Blank: Specimen blanks are volumes of material from which test specimens
are extracted. A specimen blank is generally encompassed by and heat-treated within a test
block. Specimen blanks are dimensioned so as to contain adequately shaped and sized
volume(s) for the desired test specimen(s). (See 8.4.2.3 and 8.4.2.5).

8.4.2. ARKFEIRL: PR SRIGRFE A RMARL . B S IRLE b e B 78 IR Py 2R AT sk
B AR IORHE RS A TR A AR AT R AR . (I18.4.2.3F18.4.2.5)
8.4.2.5 Test Block: A volume of test material which encompasses a specimen blank. The size
of a test block is based on the dimension of the specimen blank (as specified in Figures 5 and
6). Specimen blanks are encompassed by test blocks to control the cooling rate of the
specimen blank during heat treatment of test material. (See 8.4.2.4).

8.4.2.51: BFFARED A — ARG R, NKERI RS S TR ARG CanEI5 70 6 i
AR o FEPRRHBI A B LA 7R U B B IR S R e Al . (JliB.4.2.4)
8.4.3 Lot: All forgings of the same part number or configuration, opposite hands being
considered one configuration, produced in the same forging run fremthe same lot of
forging stock, heated and forged in the same manner, and heat treated in a
continuous furnace or in a series of batch-type furnace operations withsno change in
furnace settings or interruption of power.

8.4.34tt: FATHHRIFBAT 5 Hhy i i B A SR A, A S Tl O — Rk, R AH [F) i
TFre AR R E R BaE R A, DIARE D7 A AiBis,  BE /£ — R 400l
BAEd, PR ERCE R R I

8.4.4 Finished Part: The part to be manufactared from the forging.

8.4.47kh:  HIHBAT & A AT

8.5 Design of Acceptance-Test Tab: f8&ikit - MRk + -

An integral, excisable acceptance-test tab needs to be appended either to each
forging or, if used (4.3.4), to the test-material prolongation of each forging.
Acceptance test tabs should have dimensions greater than 3/4 inch by 3/4 inch by 1
inch (19 by 19 by 25" mm).

—ANEARHT, DR A S S R N B R R A B (4.3.4) , REAMBAT
HRIE AT RHE KA o S CIINGAR S N BAT ROE K T-3/48~] X 3/458~f X 198~f (19X 19
X 25mm) I RAS .

8.6 Specification Objective: Hik& H Fr:

The objective of this'specification is to consolidate the requirements for military and
companyracquisitions into a single procurement document. It is intended for callout on
an engineering drawing of a forging to supplement material, dimensional, and other
drawing requirements.

AHTEHT H B ZEE A A m R R & R 8 — AN — BRI . B TR
TR AR, BAAbsEpPRl, ROT A Al 2 K

8.7 Frequency of Periodic Tests: & {6 A4 .

It is recommended that the frequency of periodic tests be no less than one lot per year
or every 100 forgings, whichever is more frequent.

S VCE IR A AR AR D TR — MR SR 1008, DU it

8.8 Dimensions and properties in inch/pound units are primary; dimensions and
properties in Sl units are shown as the approximate equivalents of the primary units
and are presented only for information.
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8.8 I AL fE LA <1 /855 0 s, SIBAAE P RS AN R S s B B PR3 B 45 R A
SH TR HE S .

ANNEX A A
RECOMMENDED CONTROLS FOR FORGING STOCK
I A T HOE
A.1 This annex imposes no requirements on forging stock. This specification assumes
that certain raw material attributes will be inherited from the forging stock by the
forged product and that confirmation of these attributes in production forgings is not
necessary. Consequently the forging stock must be controlled to assure that those
attributes desired are present at the appropriate levels. The forging staek attributes to
be considered are:
AL B A0 BB PR AR IS 2K o AT B PR B 28 Sk I PR ad e B 3t i BB
MEEK, IF BAEAE BT AR S g R A DAL, A B SR D
B ORI 5 B IS LR DUOE 2 (R /KA. BRI BOE RS L -
a. Chemical composition
=Wy
b. Response to heat treatment, tensile properties
Wi SRR B, R R
c. Internal Integrity as indicated by ultrasonic inspéection
P 56 M 2 P IR A TR
d. Number of times the ingot for the forging stock\was vacuum melted
BIE R IRL B IS L
The following specifications are recommended for control of aircraft-quality forging stock:
PUT RS B T ROL T B S P A4 -
AMS 4920 - Titanium Alloy Forgings (6A1-4V)
R & (6A1-4V)
AMS 4921 - Titanium Bars, Forgings, and Rings (CP-70)
ERS%, B FIIR(CP-70)
AMS 4924 - Titanium Alloy Bars, Forgings, and Rings (5A1-2.5Sn)
EREE b, HEAIE (5A1-2.55n)
AMS 4928 - Titanium Alloy Bars, Wire, Forgings, and Rings (6Al-4V)
GG, &b, BT (6AI-4V)
AMS 4930'- Titanium Alloy Bars, Wire, Forgings, and Rings (6Al-4V,ELI)
ERe<ehe, ML, B\ (BAI-4V, ELD
AMS 4931 - Titanium Alloy Bars, Forgings, and Rings (6AI-4V,ELI)
ER&ebE, WAFRIIR (BAI-4V, ELD
AMS 4950 - Titanium Alloy Bars, Wire, Forgings, and Rings (6Al-4V)
ke aehe, &b, B\OIE (BAI-4V)
AMS 4963 - Titanium Alloy Bars, Wire, Forgings, and Rings (6Al-4V)
R ehe, &b, B\AEIE (BAI-4V)
AMS 4966 - Titanium Alloy Forgings (5A1-2.5Sn)
KA & F (5A1-2.55n)
AMS 4967 - Titanium Alloy Bars, Forgings, and Rings (6Al-4V)
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e ik, A (BAI-4V)

AMS 4970 - Titanium Alloy Bars, Wire, and Forgings (7Al-4Mo)
KRG e, SABAT (TA-4Mo)

AMS 4971 - Titanium Alloy Bars, Forgings, and Rings (6AI-6V-2Sn)
e ik, AR (6AI-6V-2Sn)

AMS 4973 - Titanium Alloy Forgings (8Al-1Mo-1V)
KA & W (8AI-1Mo-1V)

AMS 4976 - Titanium Alloy Forgings (6Al-2Sn-4Zr-2Mo)
K& & HF (6AI-2Sn-4Zr-2Mo)

AMS 4978 - Titanium Alloy Bars, Wire, Forgings, and Rings (6AI-6V-2Sn)
ERG e, &b, BATAER (6AI-6V-2Sn)

AMS 4979 - Titanium Alloy Bars, Forgings, and Rings (6Al-6V-2Sn)
k& EbE, BAFAIIA (BAI-6V-2Sn)

AMS 4981 - Titanium Alloy Bars, Wire, and Forgings (6Al-2Sn-4Z1<6Mo)
KEehE, LMEM (6A1-2Sn-4Zr-6Mo)

AMS 4983 - Titanium Alloy Forgings (10V-2Fe-3Al)
KA & HF (10V-2Fe-3AD

AMS 4984 - Titanium Alloy Forgings (10V-2Fe-3Al)
R & HE (10V-2Fe-3AD

AMS 4986 - Titanium Alloy Forgings (10V=2Fe-3Al)
KA & HF (10V-2Fe-3AD

AMS 4987 - Titanium Alloy Forgings (10V-2Fe-3Al)
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