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¥ 2 3HAEE Safety-kit AHE 34 Hlw

Al 3]
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- A F A FUYO|EA(F) AFAHE
: HSSU(a1.4;9+4 7] High Speed Safety Unit)
C 8 F 7] dE ol A4 300km/h, 5,000km 533
D AAAAEF o A3 oln AE

. GKN 7152 1AM vs 7eEo] AAS A )

= 7IE HS
= POS Type
« KTXO0]| 2= 23

c 5k oo

o0 Hg o

Iz
2

(1)

138 9 GKN(AFS] HSSUS| 7id

- fFENE AZRATAEKMS) AHEAF
C A AT A GKNAF 184z
. ATX Type(7 AFed) <& vlm GREALSE © POS Type(2l AFeF)

A|EE=A 2 HIX|OFZI(3) KATEM

GKNAFATX TYPE Bl X1 0O

A== - el == FH|EHTeR | [ e=u=smaims)(za) |

9 10 GKN(DAF ATX Type(F-AFF) ] vk



- InnoTrans 2016 (¢, Berlin) (2016.09.19.~09.24)
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@ +UF 4% Mwsel
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by BEVIE 4% VAR

AL

- 7= A (KOREA TGV Consortium)

i

j+1“
I

o om i o e g IR

_-@ w.“nlﬁﬂg

= B | | ) | OIS SEDOCTION LNT _Im“':‘,:_':"‘\‘m
| L =an s Raw b
i N = v | Wem | A | wel
S h = n T R i =1 [ — [ ORI e - -
ot T - - -
e Use conitians Ju— - " - .
- iy bl i | | |
an right of the at right of the — - - - - -
tripod joint avis axle A— o it [y L
FUsLIg tomee 1222 1416
Am.dalN) T T p—" e —
Average worque - [ et e s
(m daN) 2.5 Nl ) I ] e faes
average speed T i i, jum i i
(rimn) i 1242 - : -
— — - — - Thain. = Frars
o ——— T =T = = —

OEC ALBTHOM TRANSPONT §A
e BT TLIAG T FA TS0 A 507
e Q1373117 Ir_o7s

a8 17 58 A E =2 Max. Force

afc llm& TRANGPONT SA
s W T ZAB T ST o0

e

. Max. Force — Al'&%7] 32,000 N

: Max. Torque — 12,220 ~ 14,160 N.m
: Mean Torque — 5,425 ~ 6,285 N.m

: Mean Speed — 1,435 ~ 1,242 rpm

MAXIMUM SPEED (tr/min) 4 300 knvh

Mutor Tripad pvint Axle
MNew wheel 373 2002 1728
Hall-wom wheel 935 2082 1797
Wi wheel amn 2170 1892

REDUCTION RATIO
Mot reduction unit 1,89
Anle gear reduction unit 1.159
Assembly 119

O9 18 EYEE F5F9 JU&ER

: Mean Speed — 300km/h =3 A] 2.170rpm



4 — CALCULATION RESULTS OF CAPACITY AND LIFETIME

4.1 — SPIDER BLOC
Static load Co (ISO 76) 1223723 N
Dynamic loadg C (1SO 281) 157 105 N
Litetime Lyyg :3.13 x 10% km
4.2 — SHAFT BLOC
Static load Co (1ISO 76) :IST 810N
Dynamic load C (1SO 281) : 826841 N
Lifetime Lgyo : 3.84 x 10% km

S —-STRUCTURALE RESISTANCE OF TRANSMISSION

In the vertical plane, the efforts du 1o the shaft ranamission are not considerated
("HI: : Torgue at elastic limit

a9 19 EEE

[
=y
ol
Ay
j|:_l,
e
ol
k1

: Torque of elastic limit — 30,000 N
: Torque at breaking — 32,0000 N.m

O SNCF Test Report (200613 3¢)
: Al A4 — VITRY-SUR-SEINE®S] B & A4
: TYF(GKNAL AF) HIER A Z2FPAE
. A3} 145,000 cycle &<l

C TEAGEZ FE5tE o|EF HAEA — 12,480 N.m
s ARl Ao 2AEFT — 13,480 N.m



=3 N = AR
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Q Torgue sensar applicaion

Il 'ate ecguimtion ayStem

P

T

O =424 24 3 = oiAlzA A4
SATAKMS) B 4 9 B4

S B BT 2 B
— 30CrNiMo8,+% &4 DIN EN 10083-1
D FRaA el o
— SRR VAH AHAFERE, IFFE ), A=, F4A T
- AA HaA ¢4 - KTTR201601
P FRaA el FEolde] I A
— SCM 440, KS D 3867, Z& &4¢

H
> AR, AA A, AR, FAX L 44 24

el

# 3 YA A(BOCrNIMo8) 2 = A~ (SNCM431, SCM440)¢] 71A1A 44 Hlal

FEH | QAAE | QAR | GUFEE | FAA e
A A kgf/mm?® | kgf/mm® (%) (%) kgf m/cm? (;IB)
(N/mm?) (N/mm?) (J/em?)
30CrNiMo8 90 1107130 >10 >45 39 (3307370)™
(>35)
=70 >85 >10
SNCMABL | sy | (m830) | =2 =95 (>98.1) 248302
85 100 =6 -
SCMA40 | g3y | (20807 | =12 =45 (>59) 2857352

- 21




W) 45HA3s 3D = 2¥
D FUE =YA L HEEZ Reverse Engineering (54 A)

O =44 9% B4, A5 % FHF 15 4D FA. GHA 34

O ofzf 18 22. 2 7A2 $9dE F9 94 J4S Yl A+

O FYF dFUAE T3l AdFAF &< (POS Type:HAIAD
'%‘ A} data SR 2 FoA4Y =2 Datas)
% 819l © 157.36kg

O Wi A4 GKNAF =9 i & 2.8
- KOREA TGV Consortium : GKNA} =AATX)3} AE A4F X
- Tolerance Engineering(3-x}4 A))4=3)

n
z
El



O dHEFA FEAHBHIY)
- Universal Joint(=43%) A4 2 AR

a7 23 GWB(])AF 7k 221 E(Cardan joint)

@ CAEE 8% 3D 7|&, A =27

%94 DMUDigital M

- ZPA WF FEL B

YOKE PLATE 3D 2§38 LOW CLAMP 3D 283! HQUSING 3D 2§83 TUBE 3D 298
O3 24 3D ©HE ZEY



- Design Tool Catia V5 R22

O Mock-up A2}
- 3D Printing 71" A&

< YORK PLAGE & SHAFT 8 2iH

< EQI= #ic) 2} o AT - MY Hal: 1.7mm

a9 26 3D 2dg o9 ()

O Interface Check
- R e HE =Y st
CPEE A 9 Aweld 2 o)A Lmm Hu



¥ W0l:1110-0=1110 mm

% 20| : 1110 mm

Wiy B

Iy 27 3D Rdy gHga

O HAW/HA Ao] &<l
- Neutral(Z3) : 1,110 mm
- Max. Extended(Z o} %) : 1,230 mm
- Max. Cpmpressed(H ] =) : 990 mm

v %0]: 1110 + 120 = 1230 mm

@ F2A= 4

O Finite Element Modeling(FEM, 38429 )
- Meshed geometry
: Nodes 1,004,127ea, Element 635817ea



v"Meshed Geometry

EEEEETTE

1.004,127 ea 635,817 ea
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O Structural Strength Analysis(-+Z7=314]) <3}

- =
: SCM440 (KS D 3687), €Ax&8l=1 QIT
B S 835 MPa, 1AW= 1,100 MPa

- Safety-set(Fuse-)2e] 7= vl
. Input torque 19,000N.m ¥ 73-$-(1,800rpm)
A8 =X Safety-set(Fuse)
Max. Stress 819 MPa, Max. Strain 0.00409 mm
A3 E 1,100 MPa > Max. Stress 819 MPa

. Input torque 27,500N.m ¥ 74 -$-(1,800rpm)
A28 =1 Safety-set(Fuse)
Max. Stress 1,186 MPa, Max. Strain 0.00593 mm
A= 1,100 MPa < Max. Stress 1,186 MPa

O FxA-A4 g1
- A7 JdEE=A 19,000N.mo] 3kl A +
- 27,500N.mo] ol A Safety-set 7]%5 23]

< £3:34,000 Nm Faied 34,000 Nm

1,466 MPa 0.00733 mm




O REY TRAE HY Y (F 8%)
- YOKE PLATE, SHAFT, TRIPOD RING GEAR, BEARING CAP, TRIPOD TUBE,
TRIPOD COVER, LOW CLAMP, BOLT

- PEAE AQA 9

® 1HAEF A4

17,4444 rpm 02 FHADLS HU A5 1,800rpm= 733

2000
12 2 200.74 17.444.4
22 BE) 296.36 17.781.6 e
3% E;&) 300.57 18,034.2
axt SE 620.74 37.244.4 |
s&t =&t 859.89 51,593.4
6x} ZEI B862.85 51.771
7R BE 920.28 55.216.8 SO0
8xt FEl 1388.6 83,316
ozt It 1493 89,580 I I I
105 =2 1953.7 117.222 i 1 2 s 4 5 & 7 & 9 110

2742le) Sel B, U, A4 5 9lRe] Hn
1

=
=
H M+ el ds53 7Y

< O sto] 33 e wtes Aol o}y
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5% SHAFT @ hg 33 4173

- Shot peening &4 HE
s AFZES] ~FeIE A 24y S 53
; Intensity(%%) 0.015~0.020A
; Coverage(1® 2] A) 200%
; B B A A4 (KTTR-2016-02)
“KTX Ef]Z= %35 Shoot peening 7| &HE"



s

8 38 Shot peening Y3

: Yoke plate (YH-TP-101)
: Law clamp (YH-TP-102)
: Tripod unit (YH-TP-501)
. Cross (YH-TP-701)




O Near-net shape &% & &

O

- HAh 2ANFEY 92 3 I5Ee 1EAETH

ey A%
- FYAE

1% 41 Cross A1l



O AlM7HEE 6sets M =f

b 13 AAAZ 5 Ed s

O &A4H4d 2 THLEA

O Sgaq oA Fhad 44
- SCM440 (KS D 3687) Z& &EgjB2d ZA)
: Y 4A 30CrNiMo8(DIN EN 10083-1
EARA D EEold Fulad) A4
LR
: 124 - 30CrNiMo8 vs SNCM431
CFRad 4eshe FaA 13 A3
: 24 © SNCM431 vs SCM440

2Rl R U 9 T FE

ox
(.

O SCM440 A1#
- 2AAA BaA (KTKR-2016-01)
“KTX EZZE F5E8& AZE 2444 7|&HE “

O 4424
- AFZE Safety-set (Fuse¥:) | @ 32 =3
: Fuse® iz W =% 74 : 2.0-3.0um
- AZE 4 H
P TUE 7HE & AZE 259
- Spline Shot-peening &4
P APZE AEERIE A2 ST 54
- 2 W A
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@ dWFF9 71AE

719 45 TRIPOD UNIT 131 46 TRIPOD HOUSING

O FHZF 0= =2 2=

- Bearing Cap S & 178

19 47 BEARING CAP 9 49 BUSH-1
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O AFZE  Safety-
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% 50 SHAFT
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19 51 Tripod unit & Ball bearing %4



52 SHAFT, TRIPOD HOUSING, TRIPOD
TUBE % LAW CLAMP %§




ey

~o

ﬂmo

: .

% R

Al o8

N ko

R o

o ;ﬁ

13 E

T

_ﬂu o

ol

SRS 8 & ®
ﬂ|_”_ @ %0 o N 8 3
XN A g o= =
< _Ilm _._._._ o er e .Ll_l . .
o FF < b M .
W — B Mo 4 r
< e e A C U
Al W ;HLEHHXO aﬂa_.mamo
s s W oW W= A

NN T
! ioH
i O O




O d¥dx
- MEERE 9 KS B ISO 1940-D=7A
ML EE - Gl65F
: EX45 . G8FF ~ Gl65H

O ¥Ed SANICGIEEE 3 =57)

[ Fie BT View Setup _Statistics Maintenance — Help

38.66 gram M 33.97 gram
35“

323°

047 X Tolerance of 82.23 gram
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@ o774 AA

O 1ST FUSE PLATE 3142 : 687Mpa

O 2ND FUSE PLATE 3423} : 562Mpa

O FUSE PLATE 3l4Z23} : 565Mpa

O EA8 % SCM4409] FEZ=E 94 &+

a9 61 1xd% MSMF 7|22
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O BE AV
- 9F AdelA B FE el
- 1x 2 : 84 + 10% kN, 23} F=

0 123 = 10% kN

vp) <JE ¥ o]~ Engineering
@ @EAE A3 Feed Back

O GEFANFZEAY A5
- 84kNS EI = W3t Al 22kNm
- 123kN& E=ZZ 3 A] 32kNm
¥ 13l == doi=t= . »_ 1T _ 22000Nm__ _
13 =% 9dstE - = o 0.065m><4—84615N— 84.62kN

- - - T 32000 Nm
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22F F gEtE - F 0.065m X< 4 123076 N = 123.08kN
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A= B #Hg =3
15} == 19.34 kNm (9HE 99] : 19.53.24.2kNm)
27} = 28.3 ENm (9HE ¥9] : 28.8~35.2kNm)
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AFE TEE HEH, BEE2FY AF

The Localized Development of
Transmission Tripod

= |tem Imported since 2004 of Operating Early
* Power Transmission Function from Main Motor to Wheel
« Braking for Protection of Key Components,

When Excessive Torque is inputed

(MSMF ; Multi=Stage Mechanical Fuse)

Sl

KTX Bogie fxle

e

» Government Support P/G

Project of Mationa] Land Trarsportation Sdence Technology Promation

* Project Title

Localization of the Shaft Sysiem with Safety Unit for the Power Transmission of HST

» Development Period

Jul 2096 = Jun. 2019

» Specialized

Korea Agancy for Bfrastnicture Techrology Advancamant (KAL)
» Participating Company Eval
Herea fodle Sysrem (HATEM) -
* Joint Reaserch Center
¥oria Railioad Rewserch [nstitstion (KRR [ 51 | es—
¥ Field Test (6 Months) oy | W
ko Raitmad Corg, KORALY A |

TG
Az
gy | A
ELE
TR,

Check of CEN'S Quality Prablem Mariifamuing of Proto Type

Gyeongnam Techno Park Venture -Building No.209, 22, Changwon-daero 18beon-gil,
Uichang-gu, Changwon-si, Oyecngsangnam-do, 51395, Rep. of KOREA
Tel, 055-267-8540 E-mad. LtySSAs@naver.com
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» Applications
» High Spead Train{KTX)

» Product Specifications
* 220mmi0.0) x 1,100mmi{Length)
= Torsional Braking Toraue : 43.5kNm
» Tarsional Fatigue Life : 300,000cycle

? Product Features
= hechanical Type

* Safety-set Inner Mounting Type o

» Product Funtion .

* The ability to rotate the axle to move the vehicle forward by tra

the high speed train motor power to it through the reducer

» Customer

# Korea Rail Corporation(KORAIL) - SRSy T, S = ﬂ

. & i b

Transmission Shaft / Torsional Performance Test

» Torsional Strength Test

ey

Test Hame Test Standard Test Results Remark
Torsional Braking Strength Test | Mar, Rotational Spead : 380" fmin 4. 5kNm
KOREA BSTITUTION
Torsional Fatigus Lifs Test Repeat Speed : 2Hz 317510Cycle MACHINERY & MATERIAL
hax, Rotational Speed Déffraction Angle : B* 1,016mm

Gyeongnam Techno Park Vanture -Building Ma.209_ 22, Changwon-daers 18beon-gil,

KAEM co. Ltd Uichang-gu, Changwon-si, Gyecngsangnam-do, 51395, Rep. of KOREA
] u Tel, 085-2687-85L6 E-mail LtyeS4s@naver.com
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