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Abdtract : Treated by ultraonic peening or TIG dressing, the fatigue performance of welded joints and structuresis
to be improved sgnificantly. This has been verified by many consgtant amplitude fatigue tests. Subjected to variable
amplitude loads, the fatigue performance of the structureswill be efected , © that thefatigue contragt testsof 16Mn
sed weded joints with fillet welds in three different conditions: TIG dressing, ultrasonic peening and as wel ded
oondition were performed. Test resultsindicated that : (1) Contrasted with the pecimensin as welded condition the
fatigue strength of the gpecimenstreated by T1Gdresing isincreased by about 37 % and the fatigue life is prolonged
by 2. 5 times when acted by congtant amplitude load. When acted by variable amplitude load , contrasted with the
gecimensin as welded condition the fatigue strength of the pecimenstreated by T1G dressng isincreased by about
34 % and the fatigue lifeis prolonged by 1.7 1.9 times. (2) When acted by constant amplitude load , contrasted
with the pecimensin as welded condition the fatigue strength of the gecimens treated by ultrasonic peening isin-
creased by about 84 % and the fatigue life is prolonged by 3.5 27 times. But when acted by variable amplitude
load , contrasted with the gpecimen in as welded condition the fatigue strength of the gpecimens treated by ultrasonic
peening isincreased by about 80 % and the fatigue life is prolonged by 2.5 17 times; (3) Whether acted by con-
sant amplitude loads or by variable amplitude loads, in the low-medium stresslevel and mediunrlong life states the
improvement of fatigue strength of the welded joints created by ultrasonic peening islarger than that created by TI1G
dresing.
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Table 3 Parameters of TIG dressing
1.1
/ mm /A IV (m-min" Y /(kl-cm Y
16Mn ! 3.2 140 16015 20 0.1 20 30
1 1.4
1 16Mn
Tablel Mechanical properties of 16Mn stedl 10%kg
04 MPa oy MPa 3/ % +0.2%,
16Mn 390 590 24 +2%
3 , 1
1 2 1
;3
TIG
R=0.1
1 ( :mm)
Fg.1 Geometricd characteristics of gpecimen 1.5
2 1
J507 ,
L y 3
2 1
Table 2 Welding process parameter s )
2
/ mm / (mm- min~ %) /A /V
4.0 130 160 24 26 27MPa:
1.2 BXE
B LTS
RE 5 18 JEEAH 610"
L 107210 *
L SXIOQW
) T
( Fify MPa
)
1.2 m/ min , ] 5
- TEEF 3 12x1® —»
, 1.3A ’ TEFFIEH R s

2

Fg.2 Subsequence of the dedgned block programmed loading
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Table 4 The loading conditions of var iableamplitude fatigue test
TIG
1 23 4 56 7 1 2 3 4 5 6 1 2 3 4 5 6 7
AG/ MPa 252 243 234 225 216 279 252 225 207 189 171 247 220 193 166 148 130 121
225 216 207 198 189 252 225 198 180 171 144 220 193 166 139 121 103 94
Ac/ MPa
207 198 189 180 171 234 207 180 162 153 126 202 175 148 121 103 85 76
AG/ MPa
18M Pa; 0.55( ( 5 7,
R =0.1) S™N = C
4 TIG
5 SN , 8
SN 3 5 7
5, 6,TIG
7 TIG 2 x 10°
5 , 9
Table5 Tes results of as welded specimens under 400 - : ————
constant amplitude lcading g 300
z .
N/10° AG/ MPa S 20|
b
1 0.329 198 ~
2 0. 463 180 '_‘
3 0.549 162 5100
4 0. 963 144 %0 -
5 1. 085 144 10 " 1’
6 1.207 131 MR (V)
7 1.318 131 o PUHG TIG B RELCHT AN AN UL Dm ek A A PE P 1) S-N (il
8 1.782 117 o AW TIG B BUIE CsR e 9t DRl a1 8y SN (I
9 2. 897 108 o OB A i BOPD RRAE AU — e g W A L) Y SN ik
S DL A DO EE MY R AT Y SN
6 NIl TIG R PRI 4 SV 2L © Sl pl b A0 R
Table 6 Test results of specimens by ultrasonic peening =Rl TIG e 8 UUPE 1K SN IER = 9 dd I 6ty & B 0 L0 8 UL

treatment under congtant amplitude loading

N/ 10° AG/ MPa
1 2.943 207
2 1.347 216
3 0.763 225
4 0. 696 225
5 0. 484 234
6 0.297 243
7 TIG

Table 7 Test results of TIG dressing specimens under
congtant amplitude loading

N/ 10° AG/ MPa
1 0. 397 252
2 0.724 225
3 0.818 198
4 1.188 185
5 1. 410 171
6 2.293 153

3 SN
Fig.3 Comparioonof SN curves
SN ,
9 TIG
2 x10°
FAT :TIG
37% ,
84 %
, TIG
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Table 8 Parametersfor equation of SN curves

TIG TIG
m 3.4 14.6 3.4 2.65 15.5 3.1
Cm 0. 205 x 10 0.177 x 10 0.509 x 10* 0. 527 x 102 0. 81 x 10% 0.107 x 10*
0.0364 0. 0463 0. 409 0. 0310 0. 0595 0.12
9 ( 2 x10% o Ao,
Table 9 The fatigue strength of as welded and treated joints - N; SN
Ao
TIG TIG
AG/ MPa 15 212 158 110 198 147
! % - 84 37 - 80 34 Ao = )
, 'm
TIG 11,
9 , 12, TIG
10’ 13
, TIG ( 11 13), S"N = C 16Mn
3x10° TIG
TIG SN , 8 )
, 10 SN 3
10
11

Table 10 The fatigue life of as welded andtreated joints

Table 11 Ted results of as welded specimens under

var iable amplitude lcading

TIG TIG
1/ MPa 227 203 N/ 10° D AG J MPa
1 0. 367 1.54 213
N/ 1016 0.20 0.47 0.50 0.40 1.39 0.75 2 0.503 1.35 190
) 3 0.774 1.24 168
/MPa 189 178 4 1.173 1.04 137
5 1.508 0.84 119
N/ 10° 0.372 10.0 0.925 0.57 10.0 1.13 6 9. 437 0.774 106
’ 7 3.193 0.75 97
2.4 21 TIG , 12
o5 Table 12 Ted results of specimens by UPT under
' ’ var iable amplitude lcading
TIG
N/ 10° D AC d MPa
3 1 0.197 0. 386 230
2 0.348 0. 346 222
3 0.301 0.30 222
TIG Pal mgren-Min- 4 0.596 0.294 212
er , 5 1.074 0.323 204
6 1.345 0.40 204
D=2 ,2, = z i (1) 7 2. 458 0. 263 195
N1 N2 Ni



2 TIG 187
13 TIG TIG 2.5 1.7
Table 13  Ted results of TG dressing specimens ,
under variable amplitude |cading TIG
1 %10’
1 (';/410076 0. 94D = 54': = ' TG
2 0. 884 1.39 222 1.9 L7
3 0.634 0. 64 195 , ,
4 0. 849 0.62 177 TIG
5 1. 641 0.85 160
6 2.169 0.75 139
, 11 13
11 13 , ,
2% D 0.27 0.4 ,
10° : 9 13 TIG
3 SN ,
) , D 0.62 1.39 ,
TIG 2/3
TIG TIG
, TIG , ,
9 TIG
2 x10° 4
TIG (1) ,
34 % ; , 84 % )
, 3.5 27 )
80 % ) ,
, TIG 80 % , 2.5 17 ,
13
(2 TIG
9 37% ,
10’ 2.5 ,
TIG TIG
4 x 10° 34 % , 1.7 1.9
TIG 2/3
: 10 (3) ,
10 TIG )
TIG
2.5 17
TIG
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