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Improvement of Fatigue Strength of Arc Welded Joints Using High Strength Steel Sheets

for Automobile Chassis Members
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Abstract

Recent research progresses on fatigue strength of arc welded joint using high tensile strength
steel sheets are described, focusing on automotive chassis members. At first, effects of the high
strength welding wire on fatigue strength were examined by bending fatigue test. As the result, it
was confirmed that increasing of welded metal strength associated by the high strength wire
suppresses the crack in welded metal around the toe portion, and improves the fatigue strength of
welded joint. Secondly, comparison of fatigue strength between fillet lap joints and butt joints were
studied by tensile load fatigue test. The fatigue strength of butt joint increases twice as high compared
with its of fillet lap joint, while fillet lap joint and half penetration butt joint on which the root
portion cracks generated could not obtain the effects of high strength welding wire. Finally, welded
joints with the stiffening bead were proposed as a countermeasure for improving fatigue strength
including root portion, and its potential for the stress reduction and the increasing of fatigue strength

was indicated.
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Properties of welding wire

. Chemical compositions . .
Wire Mechanical properties
N (mass%)
0.
C | Si | Mn | Others |YP(MPa)|TS(MPa)|EL (%)
Wire A | 0.09 | 0.14 | 0.94 — 380 470 33
Wire B | 0.07 | 0.61 | 1.21 — 460 570 30
Wire C | 0.07 | 0.27 | 1.37 |Ni, Cr, Mo| 770 870 19

Results of deposit metals in Ar+20%CO, shielding gas
YP: Yield point, TS: Tensile strength, EL: Elongation
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Fatigue crack from micro irregularities in welded bead
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(a) Stiffening bead on lower plate

(b) Stiffening bead on upper plate

(c) H shape Stiffening bead
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Appearances of fractured specimens
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Results of fatigue test
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Effect of stress reduction by stiffening bead
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Detailed observations of top end of welded bead
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Relationship between crack positions and stress concentration parts

R 8 & o # $E409%5  (2017)



BE =R BESRERROFEROR S RER

BUSTT — 7 EENLHEINTEBY, L2 omnid <
EFEENLY, BABOL —HFEHEL LIV —FT7—
INA Ty REBREOBRADREL 21U, JETHRER
M E P L) BN OREDSWREIZ R L EEZ LN
bo T2, UITR Y a v bE—Z 0 7D X9 B 503
b IEMIE RIS O 512 X B PG & AT BRI
L BERMAEMOR LICHEMNEFEI L2, 5hEd,
T EHFEO X)) v NEEDP LIEEEOBE VT FEH
THELHIZ, HilhBEeETaL AR W U2 Lo
REIZL > THBEOBEELIZEEL TV E 720,

ZHESCHk

1) SREIETE - AR 79 (8), 42(2010)

2) HEJEEAMT GBI M E RS - T b ORRDYETT
T AR~ O LR, HEJEET Y v R 7 A7+
Z k. (06-00), (2000)

3) BRUEITHR B AAEE 77 (3), 210 (2008)

4) FEY IE (32 AR SUE. 27 (2), 158(2009)

5) AR (30 BHEEF S ER AT 88, 45 (2011)

6) IANEA 132 R S EIRSFREMEEE. 88, 154 (2011)

7) SR — (32> AL 59 (1), 105 (2009)

8) WeEE T |3 HrHEEER. 393, 83(2012)

9) WHEHERFE] 132 FrHEFER. 393, 69 (2012)

10) B EEZ 135 1 BEFREERSHHEME. 2016f, 99 £,
p. 378

11) MEAE (35 BB P S S ERSHEEEEL. 20171, 101 45,
p. 18

12) AT 130 BB SEERSHEME. 2015, 96 4,
p. 108

13) WEE (32 BT SSERSFEEMEL 20171, 101 48,
p. 48

14) /NINERE (32> @ P S ER AL 20171, 101 4,
p. 50

15) ARG 132 HEEHAT &Y YR T 7 AL (06-00), 50-57
(2000)

16) BiGmE, WEIEA, BHEAN, MANE, HECH: BH)
BT TRTCE. 28 (2), 143 (1997)

BEHE " Shinji KODAMA
PRERRTZERT  BEATIZES
FEiize R i
FREEFETHE20-1 T293-8511

FiHEM  Yoshinari ISHIDA
PNTZERT A IgeE
FEWE R

oH g o & £ W 4005 (2017)

MSHAIE  Kazuki MATSUDA
PRERTIERT  BEANIgEE
e i

/MIIE# Masahiro OGAWA
SAWIZERT  MORME A FSE S
FinreE



