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Abstract

The main objective of the study is to provide the criteria for determining the proper life cycle of
rebuiled diesel-electric locomotive currently being operated in KNR. We | predicted the most critical
sections of the underframes and tested the diesel-electric locomotive vehicle to measure dynamic stresses
applied to the underframes. The fileld test of the diesel-electric locomotive estimated 17.08years based on

the fatigue-life estimation when they are continuously used in the present operation condition
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Table 1 Specifications of rebuiled diesel-electric

locomotive
g 5 aAFAY | v
A< =8 (HP) 3,000
+7d ¥ % (ton) 132
+d 59 % (ton) 22.0
g A% (mm) 1,016
Aold A7 (mm) 140x254
2% %A (mm) 3,708
W2k FAAL (mm) | 12,497
#Ha F4 BA (m) 335
X Z}H] 62:15
#H31 &% (km/h) 105
AA Zo] (mm) 20,787
A £ (mm) 3,1275
¥  °] (mm) 4,254
A
A% 94 it
AF Ay 575

3. AT AR

e 2o Bt

AQT A B BASR S zael

Ho

o W@ 24 Sael ARG w3

g e A5 dZo] g APHT
¥ 5 U wed B QFAE AAAY
of og AAe ¥H £4& dHl 259 ¥ F
4% AFozyy AAT AW =AY 2%
o AANEAA dojx AFLH B Fohol

FA+H e A7k HA

31 AgAIHe o3 ARENAY

=

o]l W EHo] HEFHEE FdeE o
T Utk wEhA 2 AT
t A FEsts wF e AT JrEg
Ag Hste AAYTAT| G 82 A
dAgho]l FAME #6201 YAV BRNM ABE
AHsH ek 462015 UAV|BAE 19679 7€
=YHe], 19999 1294 HAE AAFoln. AF
# AHE ASTM E4660] ojg oz AJHE
7bg3ted ONOZ IFHAFIIAZAE7IE T34
HeAIES AAERH

re o] FelM sAsgon, FAH
9 NPzAL g 2o £9E YW ¢

- 3%F 34 : 25Hz (1500 rpm)
- &9 = -1

312 AEH ¥4 9 AEAA

Figl € H2Agd A8l A998 42 4
Bz gloed, A7 12mmeln Hol(L)&
50mmeo|th, A1EE ONO% 3| dF g ZA 7]
£ Agstgen dsFe oS Zol Addd
Fig. 2& A@7¢ 98 Y&z 3, Fig. 3

fiio

-825 -



& Nggaeln,

- F8-53( O'b)

_M, 16-W,-L
T Zy 3
16 W, - 200
- m

Op

M : FIEUE, Z : 2XNEDE, W : L33,

L : 2Z0](200mm), D : A1AA A )

%R 124 154

8 50 80

Fig. 1 Specimen configuration

Fig. 2 Schematic diagram of the Ono fatigue
tester

Fig. 3 Rotary bending test
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7], o, = Stress Amplitude (kg/mr)

N¢ = Number of cycles to failure

ANEgZAF J2dee A A5 Fig. 49
A AAEY Qe HEZEAFE ZRE A1)
oJA st g A3t oF 18.86 kg/mfol Tt

- 826 -



ay
304
\'.\
¢ HE
— | P ™
g T
E L N
2, : T
g ! S~ °
E )
¢
@
10 + - = ——rr
10000 100000 1000000 1E7
No. of cycies

Fig. 4 S-N daigram by Ono fatigue tester

for specimens of carbody
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Fig. 5 Fatigue test results for underframe

of diesel-electric locomotive
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Table 2. Fatigue test results for center sil of
underframe of diesel-electric locomotive

€Y (RS 5 [S-NAE| d&g
AE | ) | ¥ | RFWND | (ni/ND)
0.156 | 1854101 | 0.208 | 5.79e+10 | 3.20e-05
0.312 | 84771 | 0.415 | 5.65e+09 | 1.50e-05
0468 | 9146 | 0.623 | 1.45e+09 | 6.31e-06
0.625 390 0.831 | 8.48¢+08 | 7.12e-07
0.781 12 1.039 | 2.59e+08 | 4.63e-08
0.937 3 1.246 | 1.41e+08 | 2.13e-08
1.562 1 2.078 | 2.53e+07 | 3.95e-08
1.718 1 2.285 |1.84e+07 | 5.43e-08
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