2024 4F 45 53 % 45 12 11
Vol.53 No.12 2024

PIMTTZ

Hot Working Technology CN61-1133/TG

BIFMA: 2 F# EARK, ok CTAV B & 7 T ¥ 5t AISI 316 T45#IE BB BT T]. Fepn T I F, 2024, 53(12):133-138+144.
DOI: 10.14158/j. cnki. 1001-3814. 20232762
http:/mww.rjggy.net  rjggy@vip.163.com

3 s 47 == H
GTAW B EBE LTZXT AISI 316 BN
+ilH = VAR 2D AN
HIEERBIUE S T
EEFL ERKK? K A
L AMITLREFERFR HEFREIREZ, T4 ZM 2151042 LERABA RS HHAHRFEIEFK, LE
200240)

1 E.GEATEE GTAW AL IEEHRIG T & I8 T IR B A T 25 AISI316 NG HEE)Z
BB S AR | F TG ORT 75 e R 7 T P X380 S e T 2 5 1 TAE R RE AN B 3 AR 75 I T S B Ak, ]
TETCTE BN IME 28 PG 50T SEMUIRLE i Sk diifk . 4B T0R 0 60 kHz, HRIFHLIE A 10 A B, JRAEIE IR AT IR
59.67%, J& Vi FT 46/ 30.14%, X F AlSI 316 ANFEMRHEIE 2 TGt RS 5 , 40~ 60 kHz H230 [5G 3%, A H|F
T A A S A R AT AN I R

K GTAW; R T2 ; Ak ; A1SI316 ANEEH0 ; o 21

B 5235 . TG455 XERFRIAED : A

Validity Analysis of GTAW with Self-induced Ultrasound Process
on AISI 316 Stainless Steel Weld Overlay
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Abstract. The validity of arc self-induced ultrasonic welding process on AlSI316 stainless steel weld overlay was
investigated by building a GTAW self-induced ultrasonic welding experimental platform. The results show that the testing of
arc images and sound pressure reflects the working performance of the built platform and the validity of self-induced
ultrasonic technology, which can achieve grain refinement of the weld seam without additional eguipment. When the
ultrasonic frequency is 60 kHz and the amplitude current is 10 A, the weld penetration depth can be increased by 59.67%, and
the fusion width can be reduced by 30.14%. For the AlS| 316 stainless steel weld overlay workpiece melt pool system, 40-60
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kHz isclose to its natural frequency, which is more conducive to obtain refined grains by inhibiting dendrite growth.

Key words: GTAW; ultrasonic process; self-induced; AlSI316 stainless steel; microstructure
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Tab.1 Chemical composition of filler wire ER316L (wt%b)

Fe Cr Mo Ni Mn S
64 19 2 12 2 1
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Tab.2 Chemical composition of 316 L stainless steel
substrate (wt%o)

Mn| P | Cu| C |S| Cr | Al S Ti Ni | Fe
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Fig.1 Schematic of GTAW experimental platform with self-induced ultrasound

Fig.2 Physical photos of partial equipment in the
experimental platform for GTAW with self-induced ultrasound
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Fig.3 Curves image with change of percentage of white pixel
and transient images under conditions of ultrasonic frequency
0 kHz and 20 kHz of GTAW welding
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Fig.4 Acoustic pressure of arc induced ultrasonic waves
with frequency of 20 kHz, 30 kHz and 40 kHz
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Fig.5 Measurement of acoustic pressure with different distance
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Fig.6 Influence of ultrasonic wave frequency
on the molten pool profile
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Fig.8 Influence of ultrasound frequency on the column grain near the fusion line
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Fig.9 Influence of ultrasonic pulse frequency on melting
depth, width and grain size of weld
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