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Analysis on Mechanical Properties of Tank Bulkhead With
Both FSW and VP-TIG Weld

WANG Aimin PAN Zhen WANG Xiaobo

(Beijing Institute of Astronautical Systems Engineering, Beijing 100076)

YAN Dongyang LIANG Xiaoguang

Abstract Compression resistance experiment was carried out with water on tank bulkhead which was welded by
friction stir welding( FSW) on longitudinal weld and by variable polarity tungsten inert gas welding( VP-TIG) on or-
bicular weld, and the strain brought by press was measured on typical weld position. The result shows that the inter-

section of FSW and VP-TIG weld has lower yield strength, which enters into the plastic deformation state at first, is

the weak position of the tank bulkhead.
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Fig.1 Tank bulkhead for experiment
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Fig.2 Distribution chart of position for strain measurement on tank bulkhead
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Fig.3  Strain measure results of position on longitudinal weld
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Fig.4  Strain measure results of position on the

intersection of weld near dome
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Fig.5 Strain measure results of position on the
orbicular weld of dome
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Fig.6  Strain measure results of position on the intersection
of weld near fork ring
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Fig.7 Strain measure results of position on the

orbicular weld of fork ring

2.6 BABNTNELERHITES

O3 T R4 SR KR e A7 B A R A 6 v ) 0 AR
B, 2 BN AR KB A LRI 1 0 A v AR T
Y\ 5 55 T 76 PRAE Al A8 S IX BRSO BRER 4% () A

LA Tl i A8 b I A, R IAEAR R 0T, T
T FRAE 5 YNGE A S I 55 A 9\ 1) B AR (24 6 000)
A dnb 8 28 B A8 SUIX AN A5 (24 2 000) , HAS LIX Y
DA AW R e A R B8 AT JeR IR, T 28 X
(R S P A TR B Je MRS 3100 A ot e R 2 MR A 5%
5T T o AR A B 10 28 S SR AR IR B R 2 55 a5, HoR
A TR SRR 4E

X BRI AE, AR iR PR B KT T
Mg RIEARIRI A FE 1R, USRI 2 007 B 1) 1o AR X
N/ INT 0 35 PR 4% , SCPRill & 25 R4 5 B AT ANl
SO ERIAES M p55 1) 2 1) o7 25 0 (P 48 2 T 5
TG DX AN A5, ST ERERAE P A0 A 2 ) o7 2 0
(B SAIG T T00 55 A DX 0] o7, i L S R B4 DX N
SRR R AR (I T, B/ N T I E R AE X Y
T AR AR, AT A Ay a2 S A AR AR D ]
TET SOEARGEFRIRIE A, FLIZ X 38k 2030 T 26 144

SN T2 XA ) AR I 32 BB, I\ 1] 2 A6 B

5 TR AR R A 284

TEJTRINEE 5 O A IREE A8 UL, B SRBAT
FEZKEERE T R AR AR R (i Tz 7 B A 5 il R
BRI S e AR5 MR R D) 540 F 7= A= 1 1
JI7KF-BH AT 0 56 FRAE , JIr LA R R4 58 S 1
SRR R /N U vh T TR S 5 SO AR EE 1Y
A SUAE B AN g A 1 AR e, (H A2 BRI -

74—

SOE I B 2546 W 58788 FN TR s i e i, 4 1
JIIEIN 4% 55 SO I PR 5% 1 238 SV B AU B 475 o
BT RIZL

3 itig

BRI TR BRI AR R 2, 2k iy g 22 1k
REPL TR 42 3 (B0 P B B4R 5 0 8 A2 SUOOB B Y
T RSk DX Je R R A LU KR AR A TR AL, S O
JR R X0 v T 25 PR A% 5 1 1 B 1 IR N 4 A8 SUIE ik
BT 823 B 5E TR IR aE I AR Ik, FE A6 45
PR ROAR T, QR R NG T 1 EE 45008 A8 0
AR T2, P FR AR % 0 28 SUE BAY “ T7 482 S0 0
AR RS, BT, E R kAR
(AR AT BEX SR T 4% FSW 3R 4% VP-TIG HIM42 T
& TR EE SRR, HK 2 RE T BE i 2 e T 2E
SR MEAMEELEE R, BRI AR S5 R X a i
R SAPELS STV C I RIN C B IO E IR Z <P
KRAE S AT REIA I8, Bl G B N 1B HK i 4
VA T 2 HOR D RGBT m 2 AL RS
Ak & e B AR R A i R B T L R ST
1.0, B2 075 JE R 00 e JEE 82 0 4 A S Sk M R AR A Y
() RIS 52 M T 7 ot M R Y AT S
4 Zig

(1) HLERH FSW A 48R VP-TIG T. 2%
JERAEWRE 255 v A 7 2 oy AR 1A < DA R IR 4 58 S
TE R < T7 AU S IX A Se F A RCR A, 9\ 4 g
B B9 A U IRAT B W ER AR IS AE N R R T I B S
MR s SUE IR EENT A2 0 A5 ) e 3

(2) P B AR AR A R MR R 2 58 SO L “ 17 Y
F2 ) DX S B A A e IR e BB AT, A IV AR 2 ) 3k 553 2R
T, M EER T BE RIS, LX) PR R 4 A X 3T
DLEE 5T RN ) SRy R o

52 30k

[ 1] ZEELT, SEFF. R, A K e B R——— B R g
R[] AL, 2005,35(9) :8-13.

[2] #AEM, ZEEL, CHF. B PR R S ALK Tolk
B & PR SR 5[ 7. 4584% ,2008(11) :25-31

[3] MISHRA R S,MA Z Y.Friction stir welding and pro-
cessing[ J | .Materials Science and Engineering,2005,R50:1-78.

[4] TR, ZE0, R 2eni, 5 KO I AR KR 25 4 il
FARBUR S & JBAHT[ 1] TR R T2 ,2014,44(ST) ; 1-6.

[5] Sanm, B, W B e, [ Ah T I 6 2548 WF i Btk
KRR T].FHMEE T 25,2014 ,44(ST) . 7-13.

[6] ZEEA JHAR, BT, 55, [BEJ 2% 5406 884 4
MR A PERR I SEMA [ 1] MR BEAR ,2011(1) :34-37.

[7] EER.2219 R G TP S MM S 78X
JREERIBESE [ D] IERTE . WA JRTE Tl K2, 2000.

[8] FLEEWE AR, MRAENE. 2219 554 4 30 SUIR 4% 1Y WL
HE S RE AT [ )] . 138 R 2 2% 4k , 2010, 44 (SI) .
95-98.

[9] ki, B/, XI{-45.2219 4544 FSW-VPPA 3¢ X
JREEL ALY S 2 MERE [ 1] SR AR ,2012,33(7) . 77-80.

[10] HAER, FER, GEE, ¥ 22190548 FSW 5

VPPA 28 XURHZIFFE [ 1] AR AR 2013 ,42( 11) ; 14-17.
FR R T

http : //www.yhclgy.com 2017 4 B3 HY



