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ABSTRACT: The paper aims to study the forming characteristics and process optimization of PHS1800 press hardening steel
automatic TIG welding under different welding parameters. Automatic TIG welding technology was used to weld PHS press
hardening steel plate with the thickness of 1.4 mm. The welding depth and width were measured and tensile properties were
tested by metallographic microscope, scanning electron microscope and universal testing machine. With the increase of welding
speed, the welding depth decreased from plate thickness (1.4 mm) to 0.99 mm, and the welding width decreased from 8.69 mm
to 5.70 mm. With the increase of welding current, the welding depth increased from 0.85 mm to plate thickness (1.4 mm), and
the welding width increased from 4.52 mm to 9.83 mm. With the increase of pulse frequency, the welding depth increased from
0.98 mm to 1.35 mm, but the change of welding width was not obvious. Based on L25(5") orthogonal experiment, it is deter-
mined that the maximum tensile load of the welded joint is 23.34 kN, and the fracture is brittle fracture. Under the experimental

conditions, welding current has the greatest influence on forming properties, and welding speed has the most significant effect
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on tensile properties. In order to obtain the welding joint with good forming effect, the heat input should not be too high, so the
welding speed should be properly increased or the welding current should be reduced. The welded joint with good forming and
mechanical properties can be prepared by the experiment. The optimized process parameters are as follows: welding speed of

6 mm/s, welding current of 116 A, pulse frequency of 26 Hz, which can provide some theoretical basis for the actual production

of the automobile enterprises.

KEY WORDS: automatic TIG welding; PHS1800 press hardening steel; orthogonal experiment; forming characteristics; proc-

ess optimization

tungsten inert gas TIG

[1-3]

TIG
[4]
TIG TIG
PHS1800 1 800 MPa
[5-7]
[8]
[9]
TIG [10-12]
(131 TIG
TIG
TIG
[14-16]
TIG PHS1800
PHS1800 TIG
1 LI§
1.1 #RIEE&E&
PHS1800
70 mmx50 mmx1.4 mm 1

YP-300BP Panasonic TIG

PHS1800 TIG

6~10 mm/s

112~120 A 14~30 Hz

&1 PHS1800 #4 B # $W B9 4L 2 AL 43
Tab.1 Chemical composition of PHS1800

press hardening steel wt.%
C Si Mn P S \% Ti B N Al

0.31 0.06 1.42 0.02 0.001 0.16 0.02 0.0210.039 0.39

1 TIG
Fig.1 Automatic TIG welding experimental device

1.2 A&

TIG

30 mm*x10 mmx1.4 mm
5%
OLYMPUS SZ61
20
PHS1800
TIG
GB.T 2651—2008



14 6 PHS1800 TIG 119

WDW-100B
2.0 mm/min
K 2
S—4800 500

1% PP it
E 2mm | Befint
” %2 TEGEEE TRENERIER
» 130 mm > Tab.2 Welding width and depth at different welding speeds
< 70 mm > /(mm-s") /mm /mm
2 6 1.40 8.69 0.17
Fig.2 Schematic diagram of tensile test 7 1.40 7.86 0.18
8 1.35 7.27 0.18
TIG 3
9 1.18 6.21 0.19
10 0.99 5.70 0.17
PHS1800 TIG 2.2 RERR
TIG
2 %%Eﬁdﬁ 8 mm/s
30 Hz
21 BEEE 3
116 A 30 Hz
112 A 120 A 0.85 mm
3 1.40 mm 4.52 mm 9.83 mm
2 6 mm/s
10 mm/s 1.40 mm
0.99 mm 8.69 mm 5.70 mm
® 3 AFEEBEBERTRENBENER
Tab.3Weld width and weld depth at different welding current
9 mm/s /A /mm /mm
112 0.85 4.52 0.17
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116 1.36 7.34 0.18
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120 1.40 9.83 0.14
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Fig.3 Macro area morphology of welded joint
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Fig.4 Tensile curve of welded joint Fig.5 SEM morphology of tensile fracture of welded joint
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