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AMS 4975™ | REVM
AEROSPACE #ik

% MATERIAL ﬁ*\i Issued  KAT 1966-09
oo eyl SPECIFICATION ﬂ;{ﬁ Revisedf&il 2018-06

Superseding  HUf{ AMS 4976L

Titanium Alloy, Bars, Wire, Forgings, and Rings 6.0Al - 4.0V Solution Heat Treated and Aged

S®ad, BH, &6, MG 6. 0Al-4. OV iF RS T AR K

(Composition similar to UNS R564200) (41 fbl-F UNS R56400)

RATIONALE#
AMS4965M results from a Five-Year Review and update of this specification that includes the
addition of ASTM E2994(3.1), removal of sample size allowance for hydrogen (covered by
ASTM E1447) (3.1.1), prohibition of unauthorizedexceptions (3.9), adds AMS2368 to
Sampling and Resampling (4.3 and 4.5) and revises reporting (4.4) and marking (5.1).
AMSA4965ME X ARTEREAT T TLAEH A AE R AR, HrhOE A INASTM E2994 (3.1) , B
HAME R ESRE (HASTM E14477 %) (3.1.1) , 2L REFAMBIS (3.9) , TEXRFE
FERFE (4.3F14.5) FiRINTAMS2368, FHEM T (4.4) Fibsid (5.1)

1. SCOPEE
1.1 Form#

This specification covers a titanium alloy in the form of bars, wire, forgings, and flash welded
rings 4.000 inches (101.60 mm)and under in nominal diameter or least distance between
parallel sides and of stock of any size for forging and flash welded rings.

ARV 7T, &%, #iE14.00095~] (101.60Z2K) W RDEIRITE A TR
B, APMREARECAT I 8] B 5 /N RS DA AR AR RS B S8aE ATAL G SR PA ) £k .
1.2 AppLication; F

These products have been used typically for parts which are machined after solution heat
treatment and aging and are suitable for parts requiring high strength-to-weight ratios up to
moderately elevated temperatures, but usage is not limited to such applications.

X Sl E T A AR ERANN RUE I R A, S TR e R R L RS TS
TER R, (AHEART SRR
1.2.1

Certain processing procedures and service conditions may cause these products to become
subject to stresscorrosion cracking; ARP982 recommends practices to minimize such
conditions.

FELECAN TAR A F 26 1R FT e 3 SO 2877 il 32 B B S v PRI e . ARPO82: BUR ML
it A B b 2R AE

2. APPLICABLE DOCUMENTS #3435 F 34

The issue of the following documents in effect on the date of the purchase order forms a part of
this specification to the extent specified herein. The supplier may work to a subsequent
revision of a document unless a specific document issue is specified. When the referenced
document has been cancelled and no superseding document has been specified, the last
published issue of that document shall apply.
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FERITT B2 AT R0 R B SO F I R AT A2 48 2 B0V Bl A BRAS U H ) — 3873 BRARSRE T
R ISR RAT R, 5 WL R AT ABEAT ST S SR181T . B2 3 S0 HoR TR 2 B X
SR, R BAZ ST I B AT RRAS 9
2.1 SAE Publications SAE H! il
Available from SAE International, 400 Commonwealth Drive, Warrendale, PA 15096-0001, Tel:
877-606-7323 (inside USA and Canada) or 724-776-4970 (outside USA), www.sae.org.
A] JASAE International, 400 Commonwealth Drive, Warrendale, PA 15096-0001, i if:
877-606-7323 (EEHMINE KEEN) 5724-776-4970 (EFEIE4L) , www.sae.org.
AMS 2241 Tolerances, Corrosion and Heat-Resistant Steel, Iron Alloy, Titanium, and Titanium
Alloy Bars and Wire
NFE, TR, Bhaa, WG SN
AMS 2249 Chemical Check Analysis Limits, Titanium and Titanium Alloys
WA TR, BRAER G <
AMS 2368 Sampling and Testing of Wrought Titanium Raw Material Except Forgings and
Forging Stock
BR BB AT AR A A PR AR TS SRRk 8 BBUARE AR 0 3
AMS 2750 Pyrometryi i it
AMS 2808 Identification, Forgings% i€, #14
AMS 2809 Identification, Titanium and Titanium Alloy Wrought Products
$5E, ARG SBIE i
AMS 498 Rings, Flash Welded, Titanium and Titanium Alloys
W, DR, SRR S 4
ARP 982 Minimizing Stress-Corrosion Cracking in Wrought Titanium Alloy Products
NI AR B 47 i R L i b T 2R
ARP 1917 Clarification of Terms Used in Aerospace Metals Specifications
VTR B R A A T R T
ARP 1814 Terminology for Titanium Microstructures
NpET AR NTE
AS6279 Industry Standard Practices for Production, Distribution, and Procurement of Metal Stock
IBEFEALAET=, S E ARG AT bR R
2.2 ASTM Publications ASTMH: i 4
Available from ASTM International, 100 Barr Harbor Drive, P.O. Box C700, West
Conshohocken, PA 19428-2959, Tel: 610-832-9585, www.astm.org.
4 HASTM International, 100 Barr Harbor Drive, P.O. Box C700, West Conshohocken,
PA 19428-2959, Hif: 610-832-9585, www.astm.org.
ASTM E 8 Tension Testing of Metallic Materials 4: J&#1 #1714 56
ASTM E 21 Elevated Temperature Tension Tests of Metallic Materials
S JE AR R LA S
ASTM E 139 Conducting Creep, Creep-Rupture, and Stress-Rupture Tests of Metallic Materials
BEAT S BRI AL , AR T AN S A K
ASTM E 292 Conducting Time-for-Rupture Notch Tension Tests of Materials
BEAT AR 4 i 2RI 8] 5k 1 R A X
ASTM E 1409 Determination of Oxygen and Nitrogen in Titanium and Titanium Alloys by the
Inert Gas Fusion Technique i i & P S AR A H A I 2 BRFIER & & AR &
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ASTM E 1447 Determination of Hydrogen in Titanium and Titanium Alloys by the Inert Gas
Fusion Thermal Conductivity/Infrared Detection Method
JE I T SRR 2 S R RN R B 4 Hp S T RIS M T i
ASTM E 1941 Standard Test Method for Determination of Carbon in Refractory and Reactive
Metals and Their Alloys
TS R I A1 <5 T B He A < s )0 s o i 3877 ¥
ASTM E 2371 Standard Test Method for Analysis of Titanium and Titanium Alloys by Atomic
Emission Plasma Spectrometry
TR SR R A B A M R R < R R D 1
2.2 ASTM Publications ASTMH R4
Available from ASTM International, 100 Barr Harbor Drive, P.O. Box C700, West
Conshohocken, PA 19428-2959, Tel: 610-832-9585, www.astm.org.
1] M\P.O Barr Harbor Drive 1005 f/JASTM International3k75. HEFHC700, West
Conshohocken, PA 19428-2959, Hiifi: 610-832-9585, www.astm.org.
ASTM E3 Preparation of Metallographic Specimens
e RH R (0 1) 5
ASTM E8/ ESM Tension Testing of Metallic Materials
Y p T UE DAL R
ASTM E399 Plane-Strain Fracture Toughness of Metallic Materials
e JRAPRL P [H AR W 2B
ASTM E539 Analysis of Titanium Alloys by X-Ray Fluorescence Spectometry
XSGV 7 TR & <
ASTM E1409 Determination of Oxygen and Nitrogen in Titanium and Titanium Alloys by Inert
Gas Fusion
P AN RIE I E B AR < P AR
ASTM E1447 Determination of Hydrogen in Titanium and Titanium Alloys by the Inert Gas
Fusion Thermal Conductivity/Infrared Detection Method
P PR AR R AT FR T ZL A MG ML 58 R AR B A
ASTM E1941 Determination of Carbon in Refractory and Reactive Metals and Their Alloys
by Combustion Analysis
YRS 3 ATV I i ME A TG A < R S 5 < TR R
ASTM E2371 Analysis of Titanium and Titanium Alloys by Direct Current Plasma and
Inductively Coupled Plasma Atomic Emission Spectrometry
FLURAS B R LIRS & 45 8 TR SR 1 R G 7 T BR AR & <
ASTM E2994 Analysis of Titanium and Titanium Alloys by Direct Current Plasma and
Inductively Coupled Plasma Atomic Emission Spectrometry
FLVRAR B R LIRS & 45 B8 TR SR 1 R HOG ISR  r BR A Bk & 2

3. TECHNICAL REQUIREMENTS HARER

3.1 Composition 4/

Shall conform to the percentages by weight shown in Table 1; carbon shall be determined in
accordance with ASTM E1941, hydrogen in accordance with ASTM E1447, oxygen and
nitrogen in accordance with ASTM E1409, and other elements in accordance with ASTM E539,
ASTM E2371, or ASTM E2994. Other analytical methods may be used if acceptable to the
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purchaser.
RAFERLFRER I b BRI & BN ARIEASTM E1941, ASTM E1447 ()%, ASTM E1409
FIEFI R L ASTM E539, ASTM E23718{ASTM E2994 1) HiAth LM E « T BRI L3 ] LA
2, JUIT LA A o3 T 75

TABLE 1 - COMPOSITIONE1-HA&M

FE | Element Jt& Min /ME Max # NfE

Al Aluminum 5.50 6.75

\Y, Vanadium 3.50 4.50

Fe Iron -- 0.30

0] Oxygen -- 0.20

C Carbon - 0.08

Ni Nitrogen - 0.05 (500ppm>
H Hydrogen (3.1.1) - 0.0125 (125ppm)
Y Yttrium (3.1.2) - 0.005 (50 ppm)>
B~ | Other Elements, each (3.1.2) -- 0.1

A | Other Elements, total (3.1.2) -- 0.40

N Titanium remainder 4

3.1.1 Hydrogen content of forgings may be as high as 0.0150 (150 ppm).

B S B #1A0.0150 (150ppm) .
3.1.2 Determination not required for routine acceptance.

ARG SCAN T I E
3.1.3 Check Analysis 75 4t
Composition variations shall meet the requirements of AMS2249; no variation over maximum
will be permitted for yttrium, if analyzed.
HOr AR N AT S AMS2249 11 22K . AR AT 04, MRS R & A VP 221k
3.2 Melting Practice 14k 52
Alloy shall be multiple melted. The first melt shall be made by vacuum consumable electrode,
nonconsumable electrode, electron beam cold hearth, or plasma arc cold hearth melting
practice. The subsequent melt or melts shall be made using vacuum arc remelting (VAR)
practice. Alloy additions are not permitted in the final melt cycle.
BENMEZIIENL . B UEENIE S H A AR AR, AREAR R, BT AR PR EEE T
R RIBWINERAT . B BE AN B A IS (VAR) 34T, FER A RIS ARG
ARFBINE &
3.2.1 The atmosphere for nonconsumable electrode melting shall be vacuum or shall be argon
and/or helium at an absolute pressure not higher than 1000 mm of mercury.

AT ARHFENE BB R AR S, B N L0 T AN I 100022 K 7R A A G ORI/ B S
at

3.2.2 The electrode tip for nonconsumable electrode melting shall be water-cooled copper.
ANTEFE HARA A R FRLAN Sk BN 7K VA48

3.3 Condition %14

The product shall be supplied in the following condition:

77 Il NEAE LU 26 A T AR

3.3.1Bars & (5%)
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Hot finished with or without subsequent cold reduction, solution heat treated, aged, and
descaled. The product shall be processed to the final thickness/diameter by metallurgical
working operations prior to any straightening, dimensional sizing or surface finishing
operations. Bar shall not cut from plate.

BEATIAKE N T, SR )5 FREAT sANREAT V5L, [ AR, I RCIBREE .  fEBEATARMIRRE, R
SEARBUR TS I TEAE 200, A va &0 T ¥ = o T2 s 24 JEEIHA. 2 bR b
SR

3.3.2 Wire %

Cold drawn, solution heat treated, aged, and descaled.

BRI, TEVETAKLEE, I ORI R g .

3.3.3 Forgings and Flash Welded Rings 4814 Fl1IA G IR

Solution heat treated, aged, and descaled. V&R HALFE, ZALFIEREAL I .

3.3.3.1 Flash welded rings shall not be supplied unless specified or permitted on purchaser's part
drawing. When supplied, rings shall be manufactured in accordance with AMS7498.
BRAESETT AR _ EARUE BV, SR AL DGR IR SRAERT, RIARYEAMS 749811 3
3.3.4 Stock for Forging or Flash Welded Rings

B B AR IR SR

As ordered by the forging or flash welded ring manufacturer.

22 [ B B PA) O R A3 R DT D

3.4 Heat Treatment

Bars, wire, forgings, and flash welded rings shall be solution heat treated by heating in a suitable
atmosphere to 1750 °F + 25 °F (954 °C + 14 °C), holding at heat for 1 to 2 hours, and quenching in
agitated water, and aged by heating to a temperature within the range 900 to 1150 °F (482 to 621 °C),
holding at the selected temperature within £15 °F (£8 °C) for 4 to 8 hours, and cooling in air.
Pyrometry shall be in accordance with AMS2750.

B, 2R, HRAFRIADGIRIR RLTE IS M ) SR I3 1750° F£25° F (954° C+14° C) AT [H
WIRAEEE, InFRAE2/N, SRJRVEK EBHEK R, In#A900£1150° F (482%621° C) i
PWIGIEREE, TEFTIRIREE FRFFEL15° F (£8° C) MEE NEF4E8 /N, JEH S
el I E BT A AMS2750,

3.5 Properties J& 1%

The product shall conform to the following requirements:

PR LA A LR K

3.5.1 Bars, Wire, Forgings, and Flash Welded Rings

B, 2, HRARINDG IR ERER

3.5.1.1Shall be as shown in Table 2 for round, square, and hexagonal bars and wire, forgings, and
flash welded rings and as shown in Table 3 for rectangular bars and wire. Properties of forgings having
shapes and dimensions not readily classified by nominal diameter or distance between parallel sides
as in Table 2 shall be as agreed upon by purchaser and producer.

XFTETE, TTTEAN AT FIZE, BRI ER, SN 2[R X T 5E T He i A,
LN  TRFI RS AN G R 2 (0 A FR EARBCFAT L 8] 1 BE 25 3 R R, R4 K3
3.5.1.1.1Tensile Properties 7114t

Shall be determined in accordance with ASTM E8/E8M with the rate of strain set at 0.005

inch/inch/min (0.005 mm/mm/min) and maintained within a tolerance of +0.002 inch/inch/min
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(0.002 mm/mm/min) through the 0.2% offset yield strain.
IARHEASTM E8 / ESMIfE , A8 % 1% B 20.005 95~ /95~ /538 (0.00522 K /22 K/ 7351, IFOREF
FE£0.0029~f /91 /735 (0.00222 K /2K 74D JH1L0.2% B RS Jm IR 22 o
3.5.1.1.2Tensile property requirements apply in both the longitudinal and transverse directions.
Transverse properties apply only to product where a transverse tensile specimen not less than
2.50 inches (63.5 mm) in length can be obtained, but tests in the transverse direction are not
required on product tested in the longitudinal direction.
PP REZRAE M I A 1) ES5E . B MR REAGE T AT 3R KAV T2.50 85~ (63.5%
KD B R R AR B 7 i, AR 00K A0 7 it T e AT 1) 0

able 2A - Round, square, and hexagonal bars and wire, forgings,

and flash welded rings minimum tensile properties, inch/pound units

AT, TTTHNATERIBEM AR L, AT AN DGR e NP PR RS, ST /5 B s
Nominal Diameter or Least INFRE A2 Tensile BRI | vosswms | R | weworie | cseon | Reduction
Distance Between Parallel mm Strength 6.80476 oz 6.89476 of Area %
Sides-nches ksi MPa onaKSI MPa L T L
Up t0 0.500, incl <127 165 1138 155 1069 10 -- 20
Over 0.500 to 1.000, incl >12.7<25.4 160 1103 150 1034 10 -- 20
Over 1.000 to 1.500, incl >25.4<38.1 155 1069 145 1000 10 -- 20
Over 1.500 to 2.000, incl >38.1<50.8 150 1034 140 965 10 -- 20
Over 2.000 to 3.000, incl >50.8<76.2 140 965 130 896 10 8 20
Over 3.000 to 4.000, incl >76.2<101.6 130 896 120 827 8 6 20

1 For forgings, elongation shall be not lower than 8% (L) and 6% (T) for all sizes.
DT8R, A RO R A T8% (L) MI6% (T) .

Table 3B - Rectangular bar and wire minimum tensile properties, Sl units

RIB-HLAN I (K i /DR TERE,  SIHLAY

FrRFR B FRFR 58 B Tensile P sR Vield Strengih at Je£t AR P Reduction
mm mm Strength 6.89476 0% 6.89476 of Area %
ksi MPa oK S MPa L T L
<12.70 >12.70<203.20 160 1103 150 1034 10 10 25
>25.40<101.60 155 1069 145 1000 10 10 20
>12.70<25.40
>101.60<203.20 150 1034 140 965 10 10 20
>38.10<101.60 150 1034 140 1000 10 10 20
>25.40<38.10
>101.60<203.20 145 1000 135 931 10 10 20
>50.80<101.60 145 1000 135 931 10 10 20
>38.10<50.80
>101.60<203.20 140 965 130 896 10 10 20
>50.80<76.20 >76.20<203.20 135 931 125 862 10 8 20
>76.20<101.60 >101.60<203.20 130 896 120 827 8 6 20
3.5.1.2 Fracture Toughness Properties W)

When specified (see 8.6), the product shall be subjected to fracture toughness testing. Method
of test, specimen orientation, and standards for acceptance shall be as agreed upon by
purchaser and producer. Recommended method of test is ASTM E399.
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HUER (1.8.6) , NXF= Bk T Wi AR 08 i, IFE T [ RN S8 ISChR HE 9 28 S FIAE

PR, HERF R T 22 ASTM E399.

3.5.1.3 Microstructure il 45 4

Shall be that structure resulting from processing within the alpha-beta phase field.

Microstructure shall conform to 3.5.1.3.1 or 3.5.1.3.2.

% L5 N2 AR alpha-betafl 3 H EAT Ab 38 S 15 21 .

PO 25 K4 B 547 3.5.1.3.153.5.1.3.2,

3.5.1.3.1 Equiaxed and/or elongated primary alpha in a transformed beta matrix with no

continuous network of alpha at prior beta grain boundaries.

FE T 5 I Betad B Hh 245 i A/ sl 20 K (1 B S alpha, 78 56 1T T beta d AL 4b A 4 82 alpha i 45

3.5.1.3.2 Primary alpha in an aged transformed beta matrix.

LA AL BetaE FEH 1) 3 alpha.

3.5.1.4 Surface Contamination R[5 4%

Except as specified in 3.5.1.4.1 and 3.5.1.4.2, the product shall be free of any oxygen-rich
layer, such as alpha case, or other surface contamination, determined by
examination of a metallographic cross section at 400X minimum magnification or
by other method acceptable to purchaser.

$%3.5.1.4.1813.5.1.4. 28 E 4, 7= f B ICAEAT & U2, F140 o SEel AR TS 4%, X2l L1400
5 B /N TBOR A ke e AR TR TR i 1) o Bl 3K 7 W] LB RZ i HeAth 77 7%

3.5.1.4.1 An oxygen-rich layer (see 8.2) not greater than 0.001 inch (0.025 mm) in depth will be

permitted on bars other than rounds.

BT LA F AR b Ao v IR FE AR 0.001 885 (0.0252K) MIEAZE (I.8.2) .

3.5.1.4.2 When permitted by purchaser, forgings and flash welded rings to be machined all over

may have an oxygenrich layer provided such layer is removable within the machining allowance on the
forging or flash welded ring.

AN RIS S VE, T EEREAT BRI T R B A A D AR R ] BT 8 U=, 622 )2 rIEHRE BN

JEIRIR I AR E N .

3.5. 2 Forging Stock ffff

When a sample of stock is forged to a test coupon and heat treated as in 3.4, specimens taken

from the heat treated coupon shall conform to the requirements of 3.5.1.1, 3.5.1.2 when

specified, 3.5.1.3, and 3.5.1.4. If specimens taken from the stock after heat treatment as in 3.4

conform to the requirements of 3.5.1.1, 3.5.1.2 when specified, 3.5.1.3, and 3.5.1.4, the tests

shall be accepted as equivalent to tests of a forged coupon.

R AE BORE LB BT T 42 3. 44T AL BRI, AR AL B P R o IS PR R A 57 3.5.1. 1

35.1.2 (M) , 3.5.1.3M3.5.1.4MEK, W1 RAL3. AN E MFAKE IR 5 (R PRE 0 B R4 b

fF£3.5.1.1, 3.5.1.2f13.5.1.3F13.5. LA ER,  JUIZAR G0 B 55 [F) T 4B Re ke o

3.5.3 Stock for Flash Welded Rings [AY¢/5 3R FEAF

Specimens taken from the stock after heat treatment as in 3.4 shall conform to the

requirements of 3.5.1.1, 3.5.1.2 when specified, 3.5.1.3, and 3.5.1.4.

I3 AR E, AL RS R B I CRE N AT 53.5.1.1. 3.5.1.2 (BUER) , 3.5.1.3H

3.5. 1.4 K,

3.6 Quality Jfi &

The product, as received by purchaser, shall be uniform in quality and condition, sound, and

free from foreign materials and from imperfections detrimental to usage of the product.
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Ty SR (1) 7= b SLAE B R ARAS, A B3y —, IF B AN 3 77 i A5 FH (R B
3.6.1 Grain flow of die forgings, except in areas which contain flash-line end grain, shall follow
the general contour of the forgings showing no evidence of reentrant grain flow.

BB A ) BRI, BRAE & A TN R oL B DX A, I BB A R SR8 R, VA AR AR MR AR e 52
3.7 Tolerances A ZulH

Bars and wire shall conform to all applicable requirements of AMS2241.

B3 B A AMS 224 LIF BT A 3@ FH 23K

3.8 Production, distribution, and procurement of metal stock shall comply with AS6279.
GEBEEAFIET, S ECHR G RE 7 AS6279,

3.9 Any exceptions shall be authorized by purchaser and reported as in 4.4.3.

FEAT B SR IEI N o S5 AU F 1 R 4.4, 3R E AT I 7

4. QUALITY ASSURANCE PROVISIONS JREFIEEEK

4.1 Responsibility for Inspection

The producer of the product shall supply all samples for producer’s tests and shall be
responsible for the performance of all required tests. Purchaser reserves the right to sample
and to perform any confirmatory testing deemed necessary to ensure that the product
conforms to specified requirements.

77 i B A R S AR A T A R i DABEAT AR P K, IR A BRI 5T KT R B RAE A
PATAE AT ZE AT AOR] - DA OR 7 i 75 5 41 5 2K

4.2 Classification of Tests #llif3

4.2.1 Acceptance Tests KI5zl

The following requirements are acceptance tests and shall be performed on each heat or lot as
applicable: DA R 2M WS, JFRAEE RS Pvs st BT

4.2.1.1 Composition (3.1) of each heat. &FFP#KI4LN (3.1) .

4.2.1.2 Hydrogen content (3.1), tensile properties (3.5.1.1), fracture toughness (3.5.1.2) when
specified, microstructure (3.5.1.3), and surface contamination (3.5.1.4) of each lot of bars, wire,
forgings, and flash welded rings.

MEMASE (3. , fufitkfe (3.5.1.1) , WP (3.5.1.2) , &FtNE, HF2, BAFM
B RS (3.5.1.3) FIRMI5H (3.5.1.4) IGIEHEIR.

4.2.1.3 Tolerances (3.7) of each bar and wire.

AN KL A2 (3.7 .

4.2.2 Periodic Tests 5 il

Ability of forging stock (3.5.2) and stock for flash welded rings (3.5.3) to develop required
properties, and grain flow of die forgings (3.6.1), are periodic tests and shall be performed at a
frequency selected by the producer unless frequency of testing is specified by purchaser.
BOG IR R} (3.5.2) FIPRE AR IR KL (3.5.3) T LI 5 1P e 1Y) BE /0 A S AT A IR ORI 1 (3.6.1)
R I, JF HS DANIR B R AT A, BRARSE T it WA

4.3 Sampling and Testing JiliFE A1

Shall be in accordance with AMS2368 and the following; a lot shall be all product of the same
nominal size from the same heat processed at the same time and solution heat treated and
aged in the same heat treat batch.

& AMS2368 M L R A Sk E Al — I 1), [Rl— I [ BEAT SAAL B, A R — AL B AL it
AT AR PRI AL 1R VA AR B BT AR RS B0 P A 7 el A At B A 7

4.3.1 For Acceptance Tests L&A il
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4.3.1.1 Composition 4>

One sample from each heat, except that for hydrogen determination one sample from each lot
obtained after thermal and chemical processing has been completed.

FEFP AR IR, B T EREATERIE SN, RSB 2 A PR TS RS, BRI R — A
B

4.3.1.2 Tensile Properties i fdi{EfE

One or more sample(s) from bars, wire, and flash welded rings from each lot. One longitudinal
specimen from each lot of forgings from a section having maximum thickness and from a
section having minimum thickness.

FEAIREIREN, SR LMD P — DN MRS SR BRI — Ak B
B FEE S5 K PRI 43 R FEE e /DN PRI 93 o

4.3.1.2.1 Specimens from flash welded rings shall be cut from parent metal not including the
weld-heat-affected zone.

NI LN BERE V)R, AR R X .

4.3.1.3 Other Requirements ~ H:Atl 753k

One or more specimens from each lot for microstructure and surface contamination shall be
prepared in accordance with ASTM E3. Machined or centerless ground bar to be used as
forging stock need not be checked for surface contamination.

RIARHEASTM E3UMEA AR 1) — D2 AR R O A IR S B . o b & AR BRI AL
I LB O R 1R R THI T S

4.4 Reports i1

4.4.1 The producer shall furnish with each shipment a report showing producer identity,
country where the metal was melted (e.qg., final melt in the case of metal processed by multiple
melting operations), results of tests for composition of each heat and for the hydrogen content,
tensile properties, fracture toughness properties (when specified), and results of surface
examination, as applicable of each lot, and state that the product conforms to the other
technical requirements. This report shall include the purchase order number, heat and lot
numbers, AMS4965M, product form and mill produced size (and/or part number, if applicable)
specific aging heat treatment used, and quantity. If forgings are supplied, the part number and
the size and melt source of stock used to make the forgings shall also be included. The
producer of stock for forging or flash welded rings shall furnish with each shipment a report
showing the results of tests for chemical composition of each heat and for the hydrogen
content of each lot. This report shall include the purchase order number, heat number,
AMS4965M, size, and quantity.

AR AR R RIS SR — R, DLERAE 3 Sy, SRIEmEZR (i, xTad 2
UBACERAE AL B W & R T 5 A4 R E I A AN A 5 B IREs R, R Ege, B
RPEvERE (RIEE) MR AELS R CEH TR , JFE U R H AR ARZR,
AR R ALHE T R R S I RGAAE BRI IT 55, #FIt S, AMS4965M, 77 i JE A 4L
BUEP R RS) CRIECEAES, ndGE ) DARECE . i SRR A4 78, I S A0 46 F T il i i
PR RAE S, ROTAE AR IR . B0 BRI DGR BERR I RL AR P i R AE B OB I SR A — i i
AR B RN BRI AL S B AR A S RS R 2R SRR BT, S,
AMS4965M, ST FI%E

4.4.2 Report the nominal metallurgically worked cross sectional size and the cut size, if different (see
3.3.1).
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e AN R B S TR R AP #EIRS G2 W3.3.1)

4.4.3 When material produced to this specification is beyond the sizes allowed in the scope or tables,
or other exceptions authorized by purchaser are taken to the technical requirements listed in Section
3, the report shall contain a statement "This material is certified as AMS4965M(EXC) because of the
following exceptions:" and the specific exceptions shall be listed

AN SRA% B ARG AR P A R 1 0 B R v e VR I RS Bl D S 35 LA HAth 451 b T 28
BT AN HIEARER, MR ENAELIT A “iZMBZAENAMS4965M (EXC) HT
AR EI4: 7, IF HREA i RE E 141 41

4.5 Resampling and Retesting 5 A A HT

Shall be in accordance with AMS2368 and the following; if any specimen used in the above tests fails
to meet specified requirements, disposition of the product may be based on the results of testing
three additional specimens for each original nonconforming specimen. Failure of any retest specimen
to meet specified requirements shall be cause for rejection of the product represented. Results of all
tests shall be reported.

7T & AMS2368 52 UL T At fn SR B i o A BT AT A it AU AR TE B oK, U AT AR 4
AN BRAEANE SR il 10 53 A0 = AR il A SRR 8 7 AR B T 2. AR AT I A S 3 R IA
FIMEER, K REOARER R A IS RN AR

5. PREPARATION FOR DELIVERY X Hti#E#&

5.1 Identification = i 4 5

Shall be as follows: Wi

5.1.1 Bars and Wire 2kl

In accordance with AMS2809. When technical exceptions are taken (see 4.4.3), the material
shall be marked with AMS4965M(EXC).

FFEAMS2809.  RIEIARBISMET GRS (152 14.4.3) , MERARICHAMS4965M (EXC) .
5.1.2 Forging 4BfF

In accordance with AMS2808, except that characters shall be applied using a marking fluid
whose residual shall contain no more than traces of halogen bearing compound.
RIEAMS2808, [ | Rifli FIAR a7 4h, HAR DA SESIREN S K RUED.
5.1.3 Flash Welded Rings and Stock for Forging or Flash Welded Rings

IR AR ABLIL SRR A5

5.2 Packaging I8

The product shall be prepared for shipment in accordance with commercial practice and in
compliance with applicable rules and regulations pertaining to the handling, packaging, and
transportation of the product to ensure carrier acceptance and safe delivery.

77 it SRR B ML B I E AR S S AL, e S AT S I E R AE R, A& eis, DA
TRARIE N 52 IF 42 4228 h .

6. ACKNOWLEDGMENT #4iA

A vendor shall mention this specification number and its revision letter in all quotations and
when acknowledging purchase orders.

BT B, (B85 SAE BT A AN B by A hR g DL AR

7. REJECTIONS EU

Product not conforming to this specification, or to modifications authorized by purchaser, will
be subject to rejection.

PR AN S R R T7 R R AB AN L F AR S 2RI, wHEIL.
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8. NOTES ERULH
8.1 A change bar () located in the left margin is for the convenience of the user in locating
areas where technical revisions, not editorial changes, have been made to the previous issue
of this document. An (R) symbol to the left of the document title indicates a complete revision
of the document, including technical revisions. Change bars and (R) are not used in original
publications, nor in documents that contain editorial changes only.
PRI BE R B (1) &N T 5 P B R AR SO b — W HEAT B ARAEAT T AN 2 i B o
XIS, SCRARRE M) (R F75 RSO R e BB TR, B EORBIT IR, JR 4R el
AN 5 9 8 B S R SR R R AN A BE R A (R
8.2 An oxygen-rich layer, such as alpha case, is hard and brittle and results in marked lowering
of fatigue properties.
BRZE, #ltna 5, RMHMER, JFSE0UE IR R K.
8.3 Terms used in AMS are clarified in ARP1917.
ARP1917[# W] 7 AMSH i F (R 15 -
8.4 Terminology relating to titanium microstructures is presented in AS1814.
AS1814rh a1 SERTIES A R AR .
8.5 Dimensions and properties in inch/pound units and the Fahrenheit temperatures are
primary; dimensions and properties in Sl units and the Celsius temperatures are shown as the
approximate equivalents of the primary units and are presented only for information.
PAGEST 185 9 S AL I R FIRR P DL R AR QIR FE 2 F N Z . BL SIS I RS FVRR 4 DL A 4%
PRl 2 DA RS A B AT (I AL A AE s, IS %
8.6 Purchase documents should specify not less than the following:
RIS LA E A>T PLUR N2
AMS4965M
Product form and size (and/or part number, if applicable) of product desired
Quantity of product desired
If fracture toughness is required (see 3.5.1.2) and method of test, specimen orientation, and
standards for acceptance
AMS4965M
I 7 b B i R RS CREER A5, iR D
Pt e i
N RER MR PIME (W.3.5.1.2) FHRIT7i%, BAETT [ FHEG IS bR i
8.7 Unless otherwise specified, the material producer shall work to the revision of this
specification (AMS4965) in effect on the date of order placement. Unless otherwise specified,
material manufactured and certified to the immediately previous revision of this specification
(AMS4965) may be procured and used until inventory is depleted.
BRAES AU, 5 NAPRL A P B RL8% 0%t B T B H AR R AR TS (AMS4965) #EATH21T .
FRAEFA UL, 50T LUR I ANE H 2 fliE H O s ARG E—BiThiAR (AMS4965) 4
EBE, BREFEREAA L.
8.8 Similar Specifications A%
AMS-T-9047 and MIL-T-9047, Alpha-Beta Titanium Alloy Ti-6Al-4V
AMS-T-9047HIMIL-T-9047, Alpha-Betatk# 4:Ti-6Al-4V

PREPARED BY AMS COMMITTEE "G"

HAMSERS “ 67 F&
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