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Analysis of Fatigue Life of Spot—-Welded Joints
in Passenger Car Body

Seok—Jae Chu - Young-Woo Chu
Dept. of Mechanical Engineering

<Abstract>

The fatigue life of spot-welded joints in passenger car body is predicted for Belgian
Road test. In this paper, the spot-welded joint is modelled as a single rigid link to
reduce drastically the size of the problem. The strain history at the nugget edge on
the inner surface is estimated from the transmitted forces and moments through the
rigid link. The rainflow counting method is applied for the irregular strain history.
Using the fatigue test data for the standard spot-welded specimen, the fatigue life can
be predicted by Miner’s rule,
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1. A &

S8&2 1 e AAME 2HY o ¢ e HEHol S0l ALRY. 83 F9 F =
e 88 wFo GAYF B WEHTS FEFEd deHe AuaaB 2t

LA g A4 8449 FHAYE 200,000~300,000 km?t £FA}, S}
Aol HTFAPLE Algrtg EE317] 93l Belgian Road#tx #2¢ dutzznut
230 A3A ©wE ZRAAM AAGH vk £2 200,000~300000 km F¥ FHL
Belgain Road 2,000 km £3 27 #dsct

AEHol g Hzaddrl £3) LA BYE wheeld] AAsFTo] A3 AdHe
shock absorber housing panel(Z® 1, I 2 Fi)olu AAM7 HEY o HSd
radiator support panelelth, Q.75 Hd vdd HEHo) g it H2rygs HFHo
2 meotdle AAFQ Wyl Wascl

AEHFAAM H2FdEdS WEAQ Fe Zdo] B2 B39) HEH nugget 7HEabE o
A A, AHE REY HEEA @S BEe HAN o] e %G AHAAE
272 ¢ dgueel AP re NESY Hrte FE nugget 7HEARE FEHdLR
FFstad AR #H el g Nefue WED HELH nugget 7HEAY 2B
A2 2¥H #FAE Q) B3ty 3 AAEDdQ). B AAE FEFH AHY f=
ANEY FEaLdAde Esle FEHole9 FHEFHo| nugget 7Y 2B Qo) o
s & AYHE Ag A3GA2),

a9 (a9t 2ol HEH nuggetd T4 A9 rigid linkE AHEES TR AL A9
8.4 Aol WE gold A&l ol Rt FE4H L& 27 3(b)st el A
€38 nugget®] T4 FHIA dH nugget FAH AAHTW 1 /N9 rigid linkE AHE3e XE
B wbgoe] HdaFolrt, B AAyE ozbA AEH AV disty 1Y (a9 B o4
Hog MEZLyge AAgse MER WA 71AE] 2EHQ £,8 T3 B A I¥
3(b)et FL& WHYHOE rigid linkE T3 A== QY Fy, 1498 F, 39 EUE M,
& 73l AR g3 Zo] dBAATHI.(2E 4 Fa)

£ = T82340X10-6 Fy/#* + 3.92364%10-6 Fy/t + 18.8327x10-6 M,/ * 1)
71 e e FAlel).
2 =RdME ALHo|S2 1 MY rigid link® F#sle WHE AME3lY, Belgian

Roadell A} 8] £ xa] LA Le Wa4de Hridte Rl o7 Ao A
e HE 32 L rainflow counting method® AF&3le] A sttt
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S8 AA W FEHS J2FE e HY 3

2. F@2 LA

O3 18 HRFelg HERIrt & dAstE HE shock absorber housing panel
assemblyZ& oA 2 Ao|r} 822l FAl= shock absorber coverel Al o]
shock absorber, coil springs %39 wheelo] A|A|Ft}, 2Y 2% shock absorber
housing panel assemblyo] 3 F@sAEdolth 5 7je FFo] FEFHY Heoln Rd
H g49E do] Aad Ree 948 AP A2 AFach

shock absorber coverel] MG 3tFE& ZAd A AMEste 3ol AFsA L o] K9
o load cell& ¥7] o251l wheel centerdlA ZAT 3F& WA ALgsd #FS
wheel centeroll A 243 3% o] shock absorber coverdl & Adxctn 7[sG}

29 59 wheel centerell X &4 3T AE F M FA4¢ 24 F(A A AL
AE F,% agrsid, 5L AIZH S sec)S 718719 Belgian Road E-F3(1.6 km)
ARAZE 20020 Mt FHL AT JteTIv I F(AAEFT)L 2817 kegfE 5
#2314 vt o) Yz FHsFeltt 28829 FAC 1,000 kgf ol RHE At
HA FRED HE dFo] 4% AFE R JUehdd,

@A ot o] Ry shock absorber cover WY F&AHEEL (00577, -0.0808,
0.9951) 2.2 shock absorber cover $1H ¢ A udto g 8= 31F 100 kgfel &L
(677, -8.08, 99.51)°ltt. x, y, z &2 &5 4E¥e] FFE& 737 HAsltd F 100 kef
o] FE& 44 g FEPA] ALde AFYH F, AdY F,, %Y ERE ME
Tt g0l 7 %ol HE mde] AE WA Aoz d&d FFHA(TY 29
O=& AN g 23 t}g Table 13 2o}

Load (kgf) Fy (kgh) Fy (kg M; (kef)
(577, 0.00, 0.00) 0.0523 0.1455 0.0087
(0.00, -8.08, 0.00) 0.0353 0.1862 0.09%8
(0.00, 0.00, 99.51) 1.8520 16.290 3.216 |

Table 1 Ag@ 4ol Aedte A4 F), a4 Fy, 9 ZA9E M; (8844 #£6

Table 18 ©]-&3ld wheel centerdll Al &3¢ AFA4E F,, F,, F,9 93%2 47z 73
o 5 Hid o= 5 FLFH Agde A9FEH F, Avy F,, 3 =dE M;8
dedh 23, )& ol fdta A4 Fy, Avd F, FYRIE M;E FE4HAE U
A \A 7bgaky 229 £ ,8 FEO,
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3. Rainflow Counting Method

¥ 69 dolHE Hui7(peak)9t FA7](valley) ool oA Alelo] wo]Ej7t Wol
¥3E Aojct RPN HET AtAlevent)E Al rainflow counting methodi= &
718t F4 7] dolg kg Ag3lng Ba gy dolHE Aty el asic

2g 79 22 A4 AAE rainflow counting method2 H# 2E#H g, 2EHY
AEZ g, & FaET. BoR FL& AHMo] 1 /e eventolth 2z}t evento]l thsle] range
v et HA Aololil meand Hul9 HAo HFoltt eventE TEF FH ol #A
H 3E ¥FY 2o FAZE A+ AL HFold a9 7 dAdMe BF 4
19 event7t A&

Hed J2APY AFS-N F4)= FL43 J2AYH AR wEeFE 28 3
olmg o]RA-g ol g3y 13 83 o] YvtHQl F WEF MeH MU NEI}FT A
(R=0)2 88l Fojof gt} & AFdME &7 22 44 E AL HTE). 1
Y 97} §4F Aot} event® 32927, € i BEE 0896x10-301 Ut

Ea]w'vzemax(l_R)A (2)
ANMN Eppx = Emt €a Emin = Em— €ay » R= Emin/Eax , A=0.5

719 1091 SPCC, SPRCol W@t AFAWTS) M2A Y Ashet B maMe 43
A=A He Ag vmste] ugteh A HEH A2 2L a5E AR FME A
2 3@ 2R gtk 21¥ 11()E SPRCY 9t 21 F BF doje g AA® A
olx I 1U(b)e A25T Adte] HANES xF3H y5& A2 whE Aolrh

£4A% DY Ane thest ol Btk § WA event ol Hete] WA(R=0)} df
& 4G 2B & gp (2 92 SPRCY| W@ 2839 AF(2o)H 299 BA
(27 1o WYstd Az4H NE Fotn { A9 event o] s £34AFE Di=1/N;
2 T 2479 eventol B SAAFE AR $AERAS D=3D} 19 £¥

3l H2aazr GAs Aoz Bkt

19 127} Belgian Road 13 %] tjate) &3A5E ¥4 etk 15 48 F &
AASE 00007564 EEaATh o] AL 1324 #(=1/0000755) FEsteiol Hzu st w
Aste A& 712120 Belgian Road 1 3 8 A7t 16 kmo|E& 2,118 kmE gk
A2yt 44T Aoz EFHAL
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4. 4 &

HEHol & 1 MY rigid link® FHsE PP AAd dg=HE
T rainflow counting methodS AHg§3}¢] Belgian RoadellAd 8 <
H2egg a3ty

1 BE&HelS& 1709 rigid link2 F@3HH nugget ¥ AR {22 TE AHE3)
o 498 HAR 929 Ayt Fu, o WL Yol Bidld 4 AAe] EH
olu] B AR K47t A8HE BAlo g

2. rainflow counting methodZ Al-83le] Belgian Road 3 & A-&§£40l¥d MdH+
WAEslFol Uld nugget 7HEAE] 2EWQ ol#8E AHddgd. &7 dL& gL
event(¥F 2&4-& YA = A2 ZHZ range®t meanl® WEH)E #HA M2
Al A7l S-N FHE o] &3l7] fdte] A Ag3le RoZ Fists Ao
gastar.

3. Aze ¥d&4 AZ93E Belgian Road 1,324 3 €4238(2123 km) ¥ uJEuy:=
Aoz dqa5Jry. 2L 2% 9 Belgian Road WAIE A7l glo] A&s v @3l
£ Z3aAw 971 453 Be&HolH9 A= dukEql Belgian Road W7
AY Awel v d g

WFHFE Aol
AA AEHel &2

[BaE3]

(1] (R)EBEEME," EBHHEER Ky b EEEED BHBEE L R EE,"1986.
2] 9% 9 5¢), A8d ANAe N 59 #4, FXA4AHFRs =23 (A9), 199,

(3] #4440 9 59, 2&HEE T3t sl P} EWEES o8¢ FE&EH A 9

259 d&E dF2TAFEY, FRAERE SeAd=E 3, ppdl-47, 1999.

[4] J. A. Bannantine, J. J. Comer and J. L. Handrock, Fundamentals of Metal Fatigue
Analysis, Prentice Hall, 1990.

[5] ASM Handbook, Vol. 19, Fatigue and Fracture, p.251.
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