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Data analysis of mechanical performance for all-position

TIG joints of Ti tube
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Abstract; In order to clarify the effect of the source and specification of process parts on the qualifi-
cation rate of weld performance, the historical data of all-position TIG joints of Ti tube during recent
5 years and 44 batches were analyzed. When the production batches are different, the fluctuation of the ten-
sile strength and impact toughness for the base metal can reach +19.1% and +38.1%, respectively. When
the tubes are from the same batches but different roots, the fluctuations can reach +6.2% and +13.6% ,
respectively. The heat process of welding will reduce the average value of the performance and increase
the fluctuation, and the impact toughness will change more obviously. When the outer diameter of the
process part gradually increases, the average tensile strength of the base material is constant, while the
average impact toughness gradually increases first and then decreases. After experiencing the same heat

process of welding, only the impact toughness fluctuations of small-diameter weldments increase signifi-
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cantly. Two types of improvement suggestions are proposed. One is to limit the process parts to the same Ti

tube ,and the second is to change the qualification index of impact toughness from a fixed value to a serial

values proportional to outer diameter.
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Tab.1 Main composition of TA1 tube
BN Wt%

4 Ti Fe C N H 0 Hith

i/ % 4 0.2 0.08 0.03 0.015 0.18 0.4

BRAE AR AP Sk 3 i AT e
(LRI , ELAE 7 B0 AT BR U | 1 Wk AL T 25
AbHE

BRI R — by 18 PRERAE T2, JE
T 6 PEAHEATIR %, A T B b4 1 T 24 1k B

(o Rbrhi s B A b B AL ) L 3 40 12 (R
B gEA T4, 15 T 0 1 1 g 2 kg ([
FEAT AR o AR AT RAT L A IR R R S5 1Y
BOR ARATRI5E B RN s 00 R BR R 430 A
T EER X5 R T FRAE Y 80% Fi1 40%

2 RS

2.1 ¢6x1 mm¢KE

B il T AT OR 44 HE R 1 2E vk Rg IR
BRI | H 3 B0 4 O R R SRAE 647 43 2%, I 4
I B A5 2 3, il 1R .

WS 1 (a) AL (b) AR, 24 4 7 UOA [F]
s AL UAHEE B A AR SORH, B T2
JI2AERE 2 HIRA 5B, H e B 0 RL 5 B ik sh /N T
phi IR Sh A, A DA PR T EE X 5, )
rhrig B s R £19. 1% , vhs )Pk ik 3 /2
N +38. 1% ; A5 LA R ARS R xof E X 42, T ok i
Wah FEE N £ 6.2%, wh oy 911 9% 8 FE N
+13.6% o St R B AT AT, ek R 2 X BEA
“EPERB IR I AR R AR S

XFECIE 1 (a) FHIEL 1 () A, BRAE T 2 I 15 42
PR, BT B i S8 A B A AR BN,
Tt BIVE R S E AR FL sh R . AT 1(d)
FATLAE Y, s B0 1 0 6 2 72 32 DA 38. 1% /13. 6%
HEINE] T 62. 3% /44. 4%

FERATRAT M 3 B AR BOR S5 1 BEOR 5 5848
I F BB A AR L, 7551 ¢6 x 1 mm R4 EEAF
SRR )R RE XS FL AN 2 R o

A LUE AR R W 8 o AR 1Y ) 2
PERE A 35 BIARE A 220K, o P hn g B2 A &%
RO, wpl AR 9. 1% , E 3 BT
AN 33/ 1B TS| I 7 = e o1 N S A e o
RBA B2 5, Ib)a gl A T R G B A F
YEFT, A DA R & s 80 b < 30 1 F B 4 2 10
ML,



546 & 554 ] R, 2 B AT IRk A PR RE R 0 B 99
600r 169 RPHIBRIE , 2 AR B SR /N T 1% kB Bk

— RERE B R

ORI Jy 2 PR B AR E

500, — BRI | s00

/(J

] =
%300- 1300 5
Ezoo - E 200%%
=
100+ 1 100
0 ! ! ! . . . 0
0 20 40 60 80 100 120 140
RFEG 5
(a) BE# F1 2R
100 ¢
ool  AREHtE  FHKARRS
s ol
: L
Lﬁ 60 f
=R 50+
ol ot
20 bRnL:]
H 20 UL V.5 ‘("'d}@]'r&t
10t i iz 3 i
0
RFEFE
(b) BE#F J1 25 1k Bl D S RE S
600 L 1 600
— SR R
500 L — &t 4 s00
§4°°% {400 €
3 2
%300- 1300 5
Ezoo - . ZOOE
=
100 F 1100
0 . . . . . . 0
0 20 40 60 80 100 120 140
X5
(c) K J1 2Pk g
100
ool  AREHtE K ARRS
S 80+
= 01 s
=) 60
R 50t i Bk
B g0t
E30h .
B PR
10+ PR

BN IES
(d) J-0 1~ P RE I S AR

E1 ¢6x1 mm $KEIREKI 1 FIEREE
Fig.1 Mechanical performance data of 6 x

1 mm Ti tube welding test
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Fig.2 Comparison of mechanical performance data of

&6 x1 mm Ti tube base-metal and weldment
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Fig. 3 Qualification rate of ¢»6 x1 mm Ti tube welding test
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Fig.4 Mechanical performance data of ¢6 x

1 mm Ti tube from the same root
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Fig. 5 Mechanical performance data of base-metal of

Ti tube with different outer diameters
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Fig. 6 Mechanical performance data( without extreme
values) of Ti tube base-metal with different

outer diameters
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Fig.7 Mechanical performance data of weldments of Ti

tube with different outer diameters
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Fig. 8 Comparison of mechanical performance data of
Ti tube base-metal and weldments with different

outer diameters
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Fig. 9 Qualification rate of Ti tube welding test with

different outer diameters
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