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Analysis and Control of Black Spots on the Surface of Titanium Welded Tube
Zhang Wangcheng, Li Haiming, Tang Shuang, Zeng Xianshan
(Hunan Xiangtou Goldsky New Materials Co., Ltd., Yiyang 413000, China)

Abstract: In the manufacturing process of titanium welded tube, irregular black spots appeared on the surface of some
titanium welded tube, which not only reduced the yield, but also increased the production cost. In order to find out the
cause of black spot formation, the black spot area was characterized and analyzed by SEM, EDS, Raman spectrometer
and metallographic microscope. The results show that the carbon content in the black spot is high, and there are sharp
D & G peaks in the Raman spectrum, which are carbides attached to the surface. Combined with the manufacturing
process, it is considered that the black spot is caused by the grease mixed with the emulsion at the moving parts of the
production line, which is carried to the surface of the titanium welded tube by the emulsion and carbonized during high
temperature annealing. By controlling the amount of grease used in the moving parts, increasing the frequency of
cleaning the spilled grease, setting up a filtering device for emulsion and increasing the pressure of cleaning water, the
black spot problem on the surface of titanium welded tube is effectively solved.
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Impurities content of Gr. 2 titanium welded tube
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Fig. 1  Typical black spots on the surface of titanium welded tube

BRI B A 72 T AR N WM —TE T34
IR R S I I - — R E R TR
K- T YCER/ B IR TR — OB E— 2 RY)
Wr— 8 7 PR A0 — M V) — iy 3k 25 B Il — 7K R A% I
BT AR MR
1.2 HEREE

BEALIZE BUBR A IE DT 3 S0y BB A B R
Gyl 1t 270 3%, W 2 FioR. i Zeiss
Merlin Compact 37 % 5494 o T . fU5% (SEM ) i P 5
FEE BB X BOE S AT, I Oxford AZtec X-

Max 50 BEFEAGHEAT 55087 {31 Renishaw Invia 3
MR ARSI GEGH TR Z 6% /M. SR XTA-6A
S AF 0 B X AR i PRE DI ( 28 AT BB Wl O b 3L )
A R BE DA T A A U0

= = =

I
Dol 2 A0l

B2 ZriXARHA
Fig. 2 Photos of test specimens
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Fig. 3 SEM morphologies of black spot areas: (a)1” specime; (b)2* specime; (c¢)3* specime
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Fig. 4 SEM morphologies of non-black spot areas: (a)1* specime; (b)2* specime; (¢)3* specime
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Table 2 EDS analysis results of black areas

Specimens C 0 Na Al Si K Ca Ti Cu
1* 34. 64 8.36 0.09 0. 66 0.15 0. 09 0.32 55.47 0.22
2* 53.93 6.48 - 0.11 0.11 0. 06 0.36 38.61 0.36
3* 26.79 11. 62 0.53 0. 63 0.34 0.18 0. 86 58.6 0.45
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Table 3 EDS analysis results of non-black areas

Specimens  C 0 Al Si Ti Cu
1* 530 7.21  0.33  0.05 86.59 0.52
2 518 7.14  0.31 0.07 87.06 0.24
3" 2.16  5.93  0.07 0.05 91.42 0.37
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Fig. 5 Raman spectra of black spot areas
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Fig. 6 OM micrographs of black spot areas after polishing: (a)1* specime; (b)2* specime; (c¢)3" specime
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