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The effect of heat treatment of Ti-alloy EBW weldment

Student: Hsin-Chang Lu Advisor: Chang-Pin Chou

Degree program of Automation and Precision Engineering

College of Engineering
National Chiao Tung University

ABSTRACT

Ti-6Al-4V alloy at different observation of welding heat treatment before
influence on their mechanical characteristic and microstructure, followed by
electron beam welding study the effect of heat-treatment process before and
after the welding together with the microstructure and mechanical property
investigation of welded sample. The optimal heat-treatment parameters can
therefore be obtained by the above test results.

The results of the heat-treatment study conducted under varied
stress-relief temperatures and Solution aging treatment have shown that Effect
of stress-relief with aging treatment after welding, and stress-relief the selected
temperature and time and the aging treatment of selected temperature and time
are similar, therefore has the same microstructure, and stress relief heat

treatment after welding weld does not affect their strength and toughness.
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Ti-6AL-4V & & P b ~ M S F  BASES & iRl ez 4

1~ 2% %% 5 (Commercial ly Pure Grades, CP-Ti - 98. 5~99. 5%T1)

#4c & £ (Alpha Alloy)

DO
Q

L

s a-pB#r4k & £ (Alpha-Beta Alloys)

# 4% £ 4 (Beta Alloy)

=

4~ B
ok b EARBRERE BT > hok 4517 (21 )6

He Ti-6A1-4V 45 & &2 @& * fE Rl R+ 4 =450 i ¥ s gh
Hik 13% 2 v & &5 1k 25%( 22, 23 Je M 4x4eFipEH 2 2 @425 (hep)
ap 7 880 C it » Wis 2 = (bec)ze AR » w- BAp e 3 1%
Lo b AP L&~ EFV AL QX TME BLEHAS oM~ F
FEFL X TR VHAFERLERFF & g4
§R 4P L QAR TR T HEMRLRERFF o SBZ b 8B LEE
TR RAIE kR UETBRAE - 21 %% L &
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BAl& & -

Mgk E AL ANEE 42T o ¥IET A2 2 B (hep)
a-Ti» 5 882.540.5Cht F 2B a—>p " B-Ti 54>
% (bee) o BB B K F 45°C; FORGlie s BB R4 S 4
BF AR TIERIH A 2o BB AR & RIS R 4

EEVRREZWHROIEAZL X6 2 R T [12]0

LA gt b b ARG E R PN (21)

Ti-5A1-2. 5Sn

TE e (=i Ak

Ti-5A1-6Sn-2Zr-1Mo-0. 2Si
Ti-8A1-1Mo-1V
Ti-6A1-2Sn-47Zr-6Mo
Ti-6A1-4V
TI-6A1-6V-2Sn
Ti-6A1-2Sn-47Zr-6Mo
Ti-8Mn
TI-13V-11Cr-3A1
Ti-8Mo-8V-2Fe-3A1
Ti-3A1-8V-6Cr-4Mo-4Zr
(BC)
Ti-11.5Mo-6Zr-4. 5Sn
(/1)

I
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ECFLReR g
i 5 B kg/mm

w4 (0.29%0ffset)
kg/mm *
i & 9% 30~45 20 12+ 45 11} 40~50

Brinell # & 110~145 120~140 187 ™ 110~130

06 s @& BREEFa R [(12)

4.51 . . . . 8.75

1,668 1, 400~1, 427 1,300~1, 350 1,453 1,083 660

i e ;1 1.18x10" 1. 97x10" 1.97x10" 1.11x10" 1.12x10" 0. 63x10"
km/mm’

T Q/cn’ T2 48 6.8 1.7 2.6

b . . 0.03 . 0.22 . 0.53
cal/cm*sec*C

HUBE (20 16. 7x10° 16.7x10° | 16.5x10* | 23.6x10°
CT~100C)

v #cal /gkC

T HBEELETRIERRAEEEH BREZ R (12)

Metal Specific gravity (1) Tensile strength (2) (2) + (1)
1bf/In. 2

Pure Ti 4.5 58, 000 13,000
Ti-6A1-4V 4.4 130, 000 29, 000
Ti-4A1-3Mo- 1V 4.5 200, 000 45,000
Ultra-high- strength
steel (4340) 7.9 287,000 36, 000
Data from metals Handbook, 8th Ed., Vol 1, American Society for Metals, Metals Park, Ohio, 1961.
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BRER > B BERE PAZL @R e T B S 2 @
rz@ 4B (Aged @ @ & # Meta-stable ® ° Bulk © ’ Non-Coherent
W) m {8 H A5 2 Stwip (Martensitic @ > 4 Diffused @ -
Coherent © ° Athermal @) ° wApz- A 2 HHF2 HEEHF T -

RELR R SR RS SR A S S U R BSOS
(267]-

5L A2 BB FAELZTRIR A G L RE @

MIL-H-81200A # AMS-2801 =2 /L™ ;% » 4rdk § #757 o

19



Temperature —=

1065° C
(1950° F)

% Vanadium —

845°C
(1550° C)

i b

(a) &’ + B; prior
beta grain
boundaries

(c) primary « and
a' +f

Sl W w P ¥

(d) primary « and

metastable g

(e) acicular « + j;
prior beta grain
boundaries

(f) primary « and
aciculara + 8

&3 e/
(g) primary « and
aciculara + 8

X0

TN,
L. PR TS

(h) primary « and g

e N -

(i) plate-like o + B,
prior grain
boundaries

(k) equiaxed « and
intergranular g

() equiaxed a and
intergranular g8

Etchant: 10 HF, 5 HNO;, 85 H,O; magnification 250X

Bl 4 Ti-6A1-4V &2 P4 B R 2 £ 40> 382 &4p
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% 8 7 Tzt T Ti-6A1-4V & £ 2 #4125 (26

Micro Treatment* Tensile Yield Elongation

Strength, 10°psi Strength, 10°psi Reduction in

(MPa) (MPa) % Area, %
1950F(1065°C )/WQ 160. 7(1108) 138. 3(954) 7.7 .2
After aging 169. 7(1170) 153. 3(1057) 8.5
1750F(955°C )/WQ 162. 3(1119) 138. 3(954) 17.0
After aging 171.6(1183) 155. 0(1069) 16.5
1650F(900°C )/WQ 162. 0C1117) 134. 00924) 15.2
After aging 162. 0C1117) 147.0(1014) 15.3
1550F (845°C )/WQ 146. 4(1009) 112. 0(772) 20..0
After aging 156. 3(1178) 141.7C977) 16.5
1950F(1065°C )/AC 153. 7(1108) 137.00944) 7.0
After aging 153. 7(1108) 136. 3(940) 9.8
1750F(955°C )/AC 144.3(955) 122. 7(846) 17.8
After aging 148.0(1020) 130. 3(898) 16. 1
1650F(900°C )/AC 145. 3(1002) 126. 0(869) 17.5
After aging 149. 3(1029) 136. 0(938) 17.3
1550F (845°C )/AC 148..0(1020) 127. 3(878) 17.8
After aging 150. 3(1036) 135.0 (931) 16.8
1950F(1065°C)/FC  151. 0C€1041) 136:0(938) 10.5
After aging 146.6(1011) 136. 00938) 9.5
1750F (955°C )/FC 136. 6(940) 121. 3(836) 18.8
After aging 140. 3(967) 128. 0(883) 18. 2
1650F(900°C)/FC 139. 6(963) 138. 3(954) 16.5
After aging 139. 6(963) 124.0(855) 16.8
1550F (845°C )/AC 144.60997) 134. 00924) 17.3
After aging 154. 0(1060) 138.3(954) 17.0
*¥Aging in all instances :1000 F (540°C )/4h;
air cool. WQ=water quench, AC=Air cool, FC=Furnace cool.
Beta transus: 1820+F (1000+14°C). All specimens are 5/8 in.diameter bars
Source:RMI Co, Niles, Ohio.

S OO W W N O A 00O 99NN g0 o W0 OO DN
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MIL-H-81200A = AMS-2801 *R 4~ AR 4

.73 AJE (Solution) @ 954°C (1750°F) x30~60min, WQ J| 7% * HRC=43+2
eI (Aging) @ 540°Cxdh, AC
M4 % (Stress Relief): 593Cx2h, (AC or FC) * | 7 * HRC=43%2

. 23194 (Full Annealing): 732°Cx2h, FC to 593°C,
Hen e ¥4 1 HRC=39

.32 (Annealing) : (max)

(1) 705~790°Cx1~4h, AC or FC
(2) 704Cx2h, AC or FC
23 % 4 330 1700~750Cx2h > & 2 B A 8 1A 5x10
torr

MIL-STD-40002 (AT)

.Anneal : 705°C (1300°F) x2h, AC
.Solution : 954°C (1750°F) x1h, WQ (within 10s)
(if in air atmosphere, the furnace should run 12

h prior to loading parts .in furnace. )
3.Aging : 538°C (1000F ) x8h, AC
4, Stress Relief 1 482°C (900°F ) x4h, AC
5. StressRelief : 538°C (1000°F ) x2h in vacuum or.inert
atmosphere, then AC.

X9 2% ¢7% K % Degussa * B % %593 Cx2h, Ar § i+ lbar(Z % A 5x10 ‘mbar)
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800 > 1
/*’"
700 | §
B ar
600
a
b4
B 500 \
5 _
400
\\ @T Btw
300

1 10 102 103 10* 10°

— B Fa (S)

B 5 é&x&/fhz TIT ¥ s

Pl L & 2 MRS GV 28 0 A e
L5 AR (A ﬁEStreSS Relieving) :

a R AR R B ‘Jﬁ'%u ‘Jﬁ"‘,ﬁiﬁz Tt o5
ﬁwiﬁpa{QW%hlﬁﬁiﬁﬁiﬁQ%Jiﬁ@%mﬁ
B 3 EH B BRI - S 2 4G £ BRI S

BOE R MR R S b o dok BUTH G2 F B AT Lk T

jgf

vl oo @ A I PFES G Vi F T35 o A Bk 4 330 o
T1-6A1-4V 2z a- B”‘]&TA,‘_,,;&J’ﬁréfﬁﬁ’ﬁﬁﬁiﬁﬁﬁﬁ’ﬁﬁfﬁi

de 18T R Y > AR R A TN R e ey



DA PE 2 A Y et Tl oA 233 g 2 d it PRI
LA U Rl R R LA T

-

' M A A gt 4 (Driving-
force) s 71k 453k | 2 & % P4 Ak s B PR R R 10
PG F LRI AR R X SRS P R 4 ,,i e BT o

F10 F4RBARE ER TR YR IE o

o RAYW fﬁl |52 4 Pl sndk o @ A 444
Hod (B0 4R A L BHNe & iFERL - > Ft g &
B RRIST B ABRH S D HBREA T B4 R
P AR P AR (R 2L G 3 3 ek depbaop it

)0 A BRSSP L
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3010 gRBEE EA k2 iE

Alloy

‘C  Temperature °F

Commercially pure Ti

(all grades)

Alpha or near-a Ti alloys
Ti-5A1-2. 5S5n

Ti-8A1-1Mo-1V
Ti-6A1-2Sn-4Zr-2Mo
Ti-6A1-2Cb=1Ta-0. 8Mo
Ti-0.8Mo-0.8Ni (Ti Codel2)
a+ B3 Ti alloys
Ti-6A1-4V
Ti-6A1-6V-2Sn (CutFe)
Ti=3A1-2. 5V

Ti1-6A1-28n-4Zr-6Mo

480 to 595

540 _to 650
Sthare) (115
595 to 705
295 to 650
480 to 995

480 to 650
480 to 650
540 to 650
995 to 705

Ti-6A1-2Sn-4Mo-2Zr-4Cr (Ti-17) 480 to.650

Ti-7A1-4Mo

480 to 705

Ti-6A1-2Zn-27r-2Mo-2Cr-0. 25Si 480 to 650

Ti-8Mn
B or near-/5 Ti alloys

T1-13V-11Cr-3Al

Ti-11.5Mo-6Zr-4.55n ( BI111)

480 to 595

705 to 730
720 to 730

Ti-3A1-8V-6Cr-4Zr-4Mo ( 8 C) 705 to 760

Ti-10V-2Fe-3Al
T1-15V-3A1-3Cr-3Sn

675 to 709
790 to 815

25

900 to 1100

1000 to 1200
1100 to 1300
1100 to 1300
1100 to 1200
900 to 1100

900 to 1200
900 to 1200
1000 to 1200
1100 to 1300
900 to 1200
900 to 1300
900 to 1200
900 to 1100

1300 to 1350
1325 to 1350
1300 to 1400
1250 to 1300
1450 to 1500

1/4 to 4

1/4 to 4
1/4 to 4
1/4 to 4
1/4 to 2
174 to 4

1 to 4
1 to 4
1/2 to 2
1/4to 4
l to 4
l to 8
l to 4
1/4 to 2

1/12 tol/4
1/12 to 1/4
1/6 to 1/2
1/2 to 2
1/12 to 1/4




%4 VIR E 2 ERRA IR T RRRF FEREY =
BRKEREFEFERE ¥4 BRARATES vrfd T i a
tB2 BE&E&AAYriT* [ TR ¥ EHNIHC2HEpEETBFA

PEh omiFEy B2 2 %R ATRAEP LERZFRF S

3

o - AL QAR -1 24 T 540 to 650°C(1000~1200°F) »
FERE1/2-4 | @Eisz bz 30 k2 4s & Ti-6A1-4V 25wl
GEE R < (10~20%) » Fi% Pk A W 5B e I = (20~30%) » 32:%
e A (130T 2Bl (PR A F L - - Baz &8
EAEH B R4 (FRE WA S 2 2 K02 2 A Falpe &

A AR T ‘)}i"‘frf # a2 P ex L w B (Spring Back)z #

i (Warpage)Ih % (24 ) 4B 6 775 °

750

260 °C (500 °F) | - 100
& 370 °C(700 °F) | ~
= 500 - 753
- 480 °C(900 °F) | g
- -5 =
3 250 —.I\ 3
K . | ~ 25 3
595 °C(1100 °F) «
L
C 620 °C(1150 °F) 0
0 15 30 % sor—h—
min 25 50

Time

Bl 6 Ti-6A1-4V Js4 B B AR feR T 4 2 M 2H (24)
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|~ o

3

.33 L E? (Annealing) :

AP s EEHER P 3RS wies

atfBApciss & AL TR 2R fAp PR o p T
B AT B g BApIRE LA B o ¥ Tt @ Aenp

ThiRz 2 aX T npip o HLBERYFL %Lc"—éftﬁ

EEE N2 RTIERER TR - KR R E Y 3
C2 i tri R E D 40C =+ > £ 548 o5 " & BL a-B A4

E£2130 b Ti-6AI-4V  RIAVERERBUZ L 5D

=k
™

2. a 2455 £ 7 04 Ti-8A1-1Mo=1V" 3 FF 5 (7 3| # B L%
%z g FEi3 4 (Duplex Annealing Treatment) - 7 %
ST SEREAT Y 25-55C2 at fEAR BTN FE o FEM
BH sl P RFEERLT REZ4 P ARRILS 2
H5 F3 3 L g2 (Solution Annealing) o £ fa® 2 it i3 L g2
(Stabilization Annealing) ° 4 %8 B 5 480~705C -
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Temperature Time,h Cooling method

Commercially pure Ti

(all grades) 650 to 760 1200 tol1400 1/10 to 2 AC

Alpha or near-a Ti alloys

Ti-5A1-2. 55n 720to 845 1350 to 1550 1/6 to 4 AC

Ti-8A1-1Mo-1V
Ti-6A1-2Sn-4Zr-2Mo
Ti-6A1-2Cb-1Ta=0. 8Mo
a+ B3l .Ti
Ti-6A1-4V

alloys

Ti-6A1-6V-2Sn (CutFe)
Ti-3A1-2. 5V-25n (CutFe)

790 Ca)
900 (b)
790 to 900

705 to 790
705 to 815
650 to760

1450 (a)
1650 (b)
1450 to 1650

1300 to 1450
1300 to 1500
1200.to 1400

1 to 8 AC or FC
1/2 to 1 AC
1 to 4 AC
1 to4 ACor FC
3/4 to 4 AC or FC

1/8 to 2 AC

Ti-6A1-2Sn-4Zr-6Mo (c) (c)
T1-6A1-2Sn-4Mo-2Zr-4Cr (Ti-17) (c) (c)
Ti-TAl-4Mo 705 to 790 1300 to 1450
Ti-6A1-2Zn-27Zr-2Mo-2Cr-0. 2551705 to 815 1300 to 1500
650 to 760 1200 to 1400

1 to 8 AC
1 to 2 AC
Ti-8Mn 1/2 to 1 (d)
B or-near-B Ti alloys
Ti-13V=11Cr-3Al 705 to 790
Ti-11. 5Mo-6Zr-4.5Sn (Betalll ) 690 to 760 1275 to 1400
Ti-3A1-8V-6Cr-4Zr-4Mo (BetaC) 790 to 815 1450 to 1500
Ti-10V-2Fe-3A1 (c) (c)

790 to 815 1450 to 1500

1300 to 1450 1/6 tol
1/6 to 1

1/4 to 1

AC or WQ
AC or WQ
AC or WQ

Ti-15V-3A1-3Cr-3Sn 1/12 to 174 AC

(a) For sheet and plate, follow by 1/4h at 790°C (1450°F ) » then air cool.
(b) For sheet, follow by 1/4h at 790°C (1450°F ) then air cool (plus 2 h at 595C

or 1100°F , then air cool, in certain application. ) For plate follw by 8 h at 595°C

(1100°F) > then air cool.
(c) Not normally supplied or used in annealed condition.

(d) Furnace or slow cool to 540°C (1000°F ) - then air cool.
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3. #ia (Solution) # pFrz(Aging) % fd®
BPphBa BEERRAE(FEDT MIEEF LFORET )R L

SRR o FR LA ek SRR SRS o B LA S o

TR LR A L 20 R P A o B AL A2 i H 4
KL ez pROBARPAPIMIKEINEE T i ion> 23

>

g o R 12 RAE EFR L PFRILL IEE o gt BRI E £ R
g W R el e H 5B A 8RR G > e TicBAL-4V

Bpoole B 14 g TEIK o BB A PR RAITAR S 0 Yol T ATom e

1 B &k k&
t B8t
i a+f
s

E;‘—j- Fr:ﬁ —f

B T 458 AT AIE(FB 2 )T R B
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Solution temperature Solution Aging temperature Aging

Alloy C °F Time, h Cooling method C °F time, h

Alpha or near-a Ti alloys
Ti-8A1-1Mo-1V 980 to 1010 (a) 1800 to 1850 (a) 1 O0il or WQ 565 to 595 1050 to 1100
Ti-6A1-2Sn-4Zr-2Mo 955 to 980 1750 t0 1800 1 AC 595 1100
a+ B3 Ti alloys
Ti-6A1-4V 955 to 970(b)(c) 1750 to 1775(b)(c) 1 WQ 1480 to 595
955 to 970 1750 to 1755 1 WQ 705 to 760

Ti-6A1-6V-2Sn (CutFe) 885 to 910 1625 to 1675 WQ 480 to 595
Ti-6A1-2Sn-4Zr-6Mo 845 to 890 1550 to 1650 AC 580 to 605
Ti-6A1-2Sn-4Mo-2Zr-4Cr

845 t0-870 1550 to 1600 580. to 605
Ti-6A1-2Zn-2Zr-2Mo-2Cr-0. 2551

870 to 925 1600 to 1700 480 to 595
B or near-B Ti alloys
Ti-13V-11Cr-3A1 775 to 800 1425 to 1475 1/4 tol AC or WQ 425 to 480 800 to 900 4 to 100
Ti-11.5Mo-6Zr-4. 5Sn (Beta II )

690 to 760" 1275 to 1450 1/8 to 1 AC or WQ 480 to 595 900 to 1100 8 to 32
Ti-3A1-8V-6Cr-4Zr-4Mo (Beta C)

815 to 925 1500 to 1700 WQ 455 to 540 850 to 1000 8 to 24
Ti-10V-2Fe=3A1 760 to 780 1400 to 1435 1 WQ 495 to 525+ 925.to 975 8

Ti-15V-3A1-3Cr-3Sn 790 to 815 1450 to 1500 174 AC 510 to 595 950 to 1100 8 to 24

(a) For cetrain products, use solution temperature of 890°C (1650°F ) for 1 h, then
air cool or faster.
(b) For thin plate or sheet, solution temperature can be used down to 890°C (1650

°F) for 6 to 30 min, then water quench.

(c) This treatment is used to develop maximum tensile properties in this alloy.
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atpAEE £2 gt BEFRAFR S T60~1010°C - B3 m2
R R - AP Aot BARRE T 30~-140C (50~250°F )
#E(17-20) adécé datp— LR LRARAEH w5 B HE
B Ti-6A1-4V h% fiiE & 5 996+14°C (1825#25°F) » @ ELI sz

Ti-6A1-4V &% fiif & 5 985£14°C (1805£25°F)  Bip AJLig & &
é

TiRE B > F R \Bi:mﬁfﬂ]:’ﬂ?ﬁ&i%ﬁ )

El 7 ﬂ}’@ﬂﬁ r—j—;.}i?ﬁ °

Ebul

Ti=6A1-4V & £% & * 925~955°Ci& 7 B3 fd® > T L ik o 7 ¢

Tl tE chpFacag LM Wik EEa Ti-6A1-4V & £5% R 7 4% 3

20~30% + Fi3 8 & fe 845°C (1550°F) 2 b & » i L chid frig ki ¢ B

S @2 g B Rl e B R e A e S (TR R ) >

P kg @l at Bl (F o g o #0R BECE £ PRV A
Byt

HEe 100 BA R SHE . - 2T
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ok (WQ, Water Quenched)i$ z e sii & 5 °
1. 44> a 4p (Primary « )
2. ata’ fro $74p(from B Phase Transformed)

3.7 % B4 (Retained B)
PR e T B R L 2 frm fTip e ta G e SR )Ae A
Ao A 247 450 sk o e & 6 e 900~ 1100°F (480~590°C)
2 o B S 1-24 ) PF o pErmiugAR Y 0 G Tk B 2
1.7 ¢ B1p (Retained )~ f&5 a+S 10 (F £ 3 4 Hajidd 2 )
2oatal e ATiR g A AT A at SR
3. TisAl i~ Hennadp® 4741 -
HatBAlsk s £(40 Tib6Al-AV) A 5 » = SKER T At 6|7 F -
FlovH pEokii 2 B R &R £d b 200f 45 R %2 el B Ap AT
A2 @ AP (Dislocation) e~ = & B (Sub-boundarie)z # & % &
+ (Twin interface)¥ &% SAp3 & L orh o & 590°C (1100°F)
bR F R IE o RARAIPERR fjﬁl?‘ it 4 B pF e (Overaging) HOIR
Foo 3 BREATITAE L 0 B ERB A NEN S PO ER R
Ao reg et o 52 atBAldce &9 B RE S F

L E2Z B o FNVEFAE S F AT AL o 0 AR
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B2 3 AR L2 o WAL oiphid 2 L
BErHELIFEL PR UIEZ B BB HE UL R 2
PRy Rl d EE AP A B el BRI ER = >4
ARETE R 5B M T o — Mdm 3 PEACPFR hoAgiE 60 ) P o O 4o dg
Rlefrpbu Btz ei o & 13 % Ti-6A1-4V &7 F £ a2 f & fe

LT g L A -

% 13 Ti-6A1-4V 7 6 #AadZif B 2 ™ R 2F

Solution-treating —Room-temperature tensile properties(a)
Temperature Tensile strength Yield strength(b) Elongation
in 4D

(a)Properties determined on 13 mm (1/2 in) bar after solution-treating,

quenching and aging. Aging treatmen : 8 hat 480°C (900°F ) , air cool.
(b)At 0.29% offset
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212452 & & 28 5%

2.12.1 452 45 & 288351
—dEm T MR S EBRMAE ) e LI LEE
Plégfair i £ ; Ti-6A1-4V(a + Btype) i+ 3 7 #cE B edp ~ 2 2

BEEEF TR R EET S E SR TAR R L 2R

—\

¢

‘,&é
4B R G o xR - Y B A d A G AR RBDF R
W AT W R T it L A FET ARG R emdE ~ F

¥ e 4 o 2 5 P A 250 C R 4z > B00C R 473 > 600°C # 4>

S R AR 0 B f W AL 5 - T - § LA
Ao g H S F RS ¥ RiF o B A (Interstitial ) ~ & Fia A 45
Podgkenis B A ER B oM W @’Hiﬁ Foenitr 1 g 43502500

BERBRE REEE R LAY R LA F Y hE
For AR B e RN FE £ BB RAAZE 427C(800°F)
PR R R RSB EGE 4 R R R AR R B 4R E
EAGOBTFRAIL o SR BKLATFIGEE R RES
Mo BRFERBFITRPPRAFETORTETH L AR LR
Foh s o P EE BERAEIE Rt (Rl e s AR

BBl kimit ) &3 £ H2 £2FFw ¢ LERARRDIE
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PTFAARR o A Sz e PR R SRR e o &
S B BAIS L & B 0 B2 B PR 4 4 AIT » TR
A e R SAILE A OB G RSB SR
FUEME pHEEL o H T F A

Ti-6A1-4V(a + B type) 3l i X j i 2¢ 3 % f 4e 1+ 30 pFox

i

|

EET TR ARG A ﬂ"f RIS B PFan/ad® 2 2% o @ ¥ a
tRAlssE Eam T  HEERT AL & f825T firm B e 4 TI-6A1-4V -
Ti-6A1-6V-25n % Ti=2A1-1.5Mn * » & 113 o o HTHE e e f
Fab q e AT AT E £ DR e ACHAR Y S A ER M
HLAZEM TG G A WmA B KA E R LY ATl AR A
FERHLZ LA ST RELI) - Sz o+ BAKEE
Siedm s o HAeR S B ¢ ALk FlaE T 4% (weld Zone)
AARPEEUAL Y A2 PR B R (24])0

¥ Ti-6A1-4V & Ea = » H& v E B ERX 44 F = > ER
Ti-6A1-4V:m e =0 (M 02 He~N2 f2C 7 2 )¢ ER Ti-4A1-4V-ELI
BiFEEVEFRASY TTVRFSEREEE ST FITERAM F
T adrfsut s ir it s BV E % BH4r(Unalloyed Ti)é: s o
K2 45 E - BIBE G ARV H T
12 wxed & ~ 5 850 387 &5 R# 4 w0 F 0]
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GTAW [TIG]

MRS TR TNAA NGB AREAHE L
d%%ﬁMWAﬁa Hwﬂﬂfbiiﬁﬁgﬁ

ST ETRBLBREFH ISR 2B T
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BEEL R BERES TICA R ;i * &4
4—'%‘<6~13H1H1>’ 7 TIG LLﬁiﬁg\;j\M‘\,}/ 1)% —
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T f 4%
# (EBW)

0.05~150 mm
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Gun-to-work distance(local length), inch 6inch

Speed, mm/min 1524 mm/min

Filler metal no
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Microhardness(Hv)

¢ RMA+AL+S.T+.A. A+EBW
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Distance from the weld centerline(mm)
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] 26 R. M+AL+S.

Weld  HAZ Base metal

B 27 R MFALHS. T. +A. A, +EBWHS. R AL 385 2 £ 4p s @ (a) B F()RPET
(c)* #
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