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Fatigue Life Evaluation of Motor Block Bracket Units for KTX-Sancheon Trains
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In this study, fatigue life of the motor block bracket units for KTX-Sancheon trains was assessed.
Design evaluation for railway structures was performed based on the UIC 566 regulation, and test
and evaluation of fatigue life in welded parts was performed in accordance with standard ERRI B
12/RP17 and ERRI B 12/RP60. The actual vehicle dynamic stress testing was executed in KTX-
Sancheon service line with the service operating speed. The dynamic stress was measured with
commercial data acquisition system (MGC plus). The cumulative damage was evaluated by
applying standard BS 7608 - Class F and cycle counting was used rain-flow counting method. As
a result, the motor block bracket units for KTX-Sancheon trains was designed to fit the regulation
and the safety of fatigue life for 30 years, assuming that KTX-Sancheon trains travels 600,000km
annually, were confirmed under current operating conditions.
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7|48y 1. N8
Tmax = max. torque of axle gear reduction system KTX-42Hd (KTX-Sancheon)> =ul  AFZE0]
Fin(z,y,x) = directional inertia weight of axle gear re 1996 A 12 95 20023 10 €744 F 6 %OJ
duction system G7 A=7leMd 2199 d3to=w JidE Al
0y, = yield strength(MPa) 2 HSR-350x 9] 7|&S olg3dty e u&d
0, = tensile strength(MPa) ZFolgk, KTX-AF 2 KTX-1 €271 20 & HA<
0p = dynamic service stress(MPa) Ao vl FAFd o] YT F JEFH
0, = permissible stress(MPa) 10 F 1 Aoz FAEH g1, $d =
R1 = driving gear 1(axle-gear) 20 F7HA SgojAAd S & F J=F vEold =
= driving gear 1(tripod shaft-gear) W &571e2 AgE aE&asFo|t KTX-AHd AF
S = safety factor ZFo] 49 HAEHEEE 305 km/h o], AA Hag
=i 330 km/h 2 Eo] lh. o] Apwke] A
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2 =i 1598 940 Y 3
272 (motor block system) FXZ 2}FA|-tx}ol] &
A3 F= 14ue AddEs AA 92 59 7
To® Hrlsgith. 2 ATFoNA A& AA 9
2 v H/PEHE KTXAHd Agko] &3 +=
ARoA AF FHE S48+ Hrtsidlth
2. B #&7] 18 44 JIE HEY &4

KTX-AFd zbgkell lojA RE 357] 24
v 78 AF " fFEdEIe 257 v
= B8 F¥o] AddHE FAe dxe A s

=
=P 2ol A 9] A F -5 (dynamic service stress) =7
< &8 o]FojAof stum, & Aol KTX-4F

Fig. 1 Each motor block bracket units position on
carbody underframe

21 515 % E230] st 84 HE
KTX-AHd 2o BE &7 g AA A
sl 9 BEQd ZHe, AxEAHE TxA9 y=E
;A slE =1L AAEI YE UIC 566 o weEt
A7 UIC 566 o whe 2E 7H&7] a1
of B7te= Ae BA(inertia) 35S +3 g FH$
g e £1g 19 AF B S £5¢
Bo4ekA wHol vk wd 2E] &) AT
AAle] Agole FHd ELart AL A5
Z1jet~g Sl o] FUlEHz= FRo|mE IA
g S A nyste] AAE ok st w
24 KTX-AHd Ak 2E 7447 a4y 27
Al gk F7F BdAE (D3 el vERE = vk

i

_4FU

Tmax + Fim(Z’Yax) (1)
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UE EFYEE(tripod) F BWOIA AW Eea A
A 71% 3 2F 19~24kN - m 2 o] 9t}

w3 WE FE7)E 2FE B e 7)ol
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2@l o3 AA 71FE ELdd 9% EX
= Sl % 32 F o A B Ty © 4
GAH Axkd 5 gl

Toet =24kN *m = 1.159=20.7kN -m  (3)
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A At
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Table 1 & XH 57 Ao Argd
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Table 1 Applied material properties

Oy ot
Type Remark
(MPa) (MPa)
SM490YB >320 >520 JIS G 3106

23 EYF O +F It dE

UE-] 71-_1.:7] XAEH‘_—, xqf‘sﬂﬂo] %—@?‘}_%i
o] 7] wiiEel A=A &35 L vEel
3k X3S AT F YdE ERRI Report B
12/RP17 Appendix E.1°& o]&3&}o] Mz Y7 A=
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=2 st Wik bAAS s = Frlete Aolth
HAAF S = Aok ol Aogrh

S= op / 0 5)
Table 2 & RE 7247 1AYY F2 B4 A
A9l SM490YB © mAN-ok Ao 3 4-&

< vEh a9l

Table 2 The permissible stress of SM490YB

Base metal Welding zone
Type
(MPa) (MPa)
SM490YB <320 <291
3. B #&7| 2@ 44 452 St dxt
583 A8

3.1 AXt 588 AME =H|

KTX-AH 2ol Y 7H&57]) g diel digt
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UIC 566 9| A1 A Al 3}aL =
TS AAEH %% =8 59 92 fd=37
JJr/\] HHE Hx% }‘_ 7;10] =90

ol fl&l fFrEtaa A AEEZE A -

DEAS Master 16.1 &2 &4 3 A7} Fig. 2 ¢
]_

o] vrebt). a4 A3} Fig 2 ¢F o] &H R
Ho &2 oF 225 MPa = A FHAT &4 A
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MPa ®Ht} 255 & F .

7] AW EAAN KTX-AHH 2p8Fo] &3

7te = o8 J‘l‘ﬂ(ﬂ‘_i}_ﬁ, TdEE, =P
g =

)l osl Al 2

*

27) nAgel 2= AlolA AR 94

Maximum stress value: 9 S5kgdmm?
gwabbe: 35 Skgyme? SNA90YE

Maximum stress vatue: 23 Okgydmn?
Allowable: 33, 18kg/mm? SKAG0YBWeldingh

Fig. 2 Stress distribution of motor block bracket units for

FE analysis
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1 o wsto
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t}.
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S ®o]Fa 9lo] A, ERRI B 12/RP 60-2nd(2001)7 ©]
A AABE ZlEol AASA B9 deS HoF
a9l

TERRI B 12/RP 60-2nd(2001)’ Fig. B.

(b) position of the strain gauge grid S; = 3mm

Fig. 3 Fatigue strength of welds as shown by dynamic

service stress measurements
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- Strain gage —> Bridge Box

DAQ(MGC plus)

Fatigue Analysis

‘‘‘‘

Fig. 5 Measuring system of dynamic service stress

measurements
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Fig. 7 Test results of dynamic service stress : strain gauge
#2
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Fig. 8 Cycle histograms ; strain gauge #2

Table 3 Dynamic service stress on fatigue life assessment

Fatigue life(A) Estimated
Gage . Safety
(Masan->Seoul operating
no. . factor
repeats) distance(km)
#1 ) 0 )
#2 1.182 e5 49,644,000 2.76
#3 6.257 e4 26,280,000 1.46
#4 ) 0 0
#5 1.261 e5 52,962,000 2.94
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