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Property of Electron Beam Welded Joints in Different States of TC4 Alloy Plates

CHEN Xinmin' GENG Yahui® HE Yingchun® ZHANG Yikun® GU Hao’

( Capital Aerospace Machinery Company, Beijing 100076 )

Abstract In order to investigate the welding property of relatively loose casted and comparatively dense-grained
forged TC4 ,the electron beam weld processing of two states of TC4 alloy plates was studied. The influence of different
scanning wave form on the weld seam formation was also analyzed. The results show that, with different scanning wave
forms, the cross section appearances of the weld seam of the casted and forged TC4 are all shaped. And there was also
no oxidation in the joint. The tensile property testing of welded joint indicated that the fracture of joint was in the side

of casted TC4. It was shown that welding structure of different states TC4 on the engineering application could be a-

chieved by electron beam weld.
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Tab.1 Chemical composition of TC4 titanium alloy
wt%

Al A% Fe Si C N H 0 Ti

5.5~6.8 3.5~4.5 0.30 0.15 0.10 0.05 0.015 0.20 Akk
K2 TCAKEEMNERNFMERE

Tab.2 Room temperature mechanical properties of
TC4 titanium alloy

T L TR AL N THDW =30 %15 i 10 B 28
L AL, FL R BEER S EC s s 8 15 Y5
60 ~80 kV; HL T H i :450 mA , ELZSE R 5F.1. 8 mx
1.8 mx6 m;HL FHRITK .30 kW, e KA . =35
mm( REEHN) , EASFE.5x 107 Pa; W45 M 2%, 200
kW,
1.3 RS
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VEPRIEAE SN UL I e X S 2 A6 A5 A 4 P s By /D
FIRERESHL, SR 04 T 1E SO 15422

1 TCA LS TC4 1E AR L 52 BR 7= dh (1)

BALFLIRE  BURSREE/MPa KR % B/ FOE AR PO AR 45 7 X, #53E F iRk i TC4
ik 900 10 30 TR A T X 42 T 6 I T3 AR 0 AR
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Tab.3 Welding parameters and weld formation in 3 mm thickness TC4 test plate
i B V= 3T 2
BT B SRR T AR % - Y
/kV /mA  /mm-min~'  f7E
- 1# 80 25 500 K [BIE i 454, 90 18 He, TTAB AR BUESGHT , PIONA 52 0w
-~ 2 80 25 500 Fif HIGWAR, 18 Ha, 30 mA B, LHL60 4 BUBSLH, KRESE, Jomeh
3# 80 25 500 eS| BB P A=, TR 18 He, JCAE M I OB, PINA R me il
P 4* 80 25 500 E3i] B, AR 18 Hz , TIE AR BIE W, 5 1 A BH S e
5# 80 25 500 E3i] TN A 18 Hz, T AR BUEAW il
2 RS54 BT 1 2 PSR 0 i 0 1Y SR 3 S RO T 15 18
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Electron beam butt welding seam of 3 mm thickness casting and forging TC4
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Fig.2 Weld shape after modification
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Tab.4 Tensile test results of 3 mm TC4 test plate for tensile test of electron beam welded joints

RS ,/MPa 85/% WL REG ,/MPa 85/% WL
1*-1 960 2.5 IRAERIX 4%_1 885 4.0 IRELIX
1*-2 950 3.0 IRAERIX 4*_2 825 2.5 I ELIX
1"3 985 3.0 IRALRIX 4*_3 880 2.5 I ELIX
2%-1 960 5.0 JRGEIX 5*-1 930 6.0 BERFIX
2%-2 925 4.5 JREEIX 5%-2 910 6.0 BERFIX
2%.3 975 6.0 JREEIX 5%-3 860 5.5 BERFIX
3%-1 875 2.5 BEBFIX
3*-2 885 5.0 BEBFIX
3%-3 905 4.0 BEBFIX
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Fig.3 Fracture surface after tensile testing
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Fig.4 Microstructure of butt welded joint of TC4 titanuim alloy by casting and forging
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Tab.5 Microhardness test results of TC4 and forged TC4 electron beam welded joint

IR (HY, )

WIRLER (HY, ,)

1aHE W3R EB A7 Rk WA
15 25 34 15 2 55, 34
41 B B X 316 307 319 5%-1 B REAF IX 309 301 314
41 HIP I 314 314 304 5%-1 AP 327 314 330
(HRCAE RERA DX AN (HRAEBERA D)
4*_1 JREEIX 345 339 333 5%-1 JRAEIX 335 318 321
4*_1 HIP I 332 314 334 51 X (R X)) 306 333 333
(Wi BERE AU - ‘
4*_1 B T X 312 331 340 5%-1 il B IX 322 318 302
4*_2 Berh B X 314 310 310 5%-2 B AL X 308 311 320
4%-2 HIP IS 311 309 316 5%-2 AP 304 306 315
(BB RERA DX AN ) (HRAERERA X))
4% JREEIX 328 326 345 5%-2 JERaE X 333 355 318
4%-2 HIP IS 337 328 324 5%-2 AP
(S BRI AN (BRI
4%-2 P18 BEAE X 312 321 325 5%-2 Pl BEAE X 289 275 274
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Fig.5 Diagram of hardness test position
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Fig.6  Shell and rear section weld
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