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A Study on the Coupler for Interoperability of Freight Railway Car
between Korea, China and Russia
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Institute of Technology, Leentech Corp.
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Abstract Recently, the importance of the northeast economies including Russia has been growing, and according to
the Eurasian initiative policy, the enhancement of transportation, logistics and connectivity between the northeast
Asian countries is emerging as one of the challenges for future growth. However, due to the different vehicle systems
used in each country, the railway connections between countries are not operating smoothly. Especially, the couplers
of the railway cars which pass through the countries of northeast Asia including Russia have different regulations,
which render their shape and characteristics incompatible. In this study, we propose a method of interconnecting the
AAR type coupler used in Korea and China and the CA-3 type coupler compatible with the Russian GOST standard,
and verify that its structural safety conforms with each set of regulations. We analyze the possibilities offered by this
method of interconnection by performing tests while developing materials satisfying the mechanical properties required
for the freight coupler.

Keywords : Coupler, Coupler adapter, Freight car, Interoperability, Variable Coupler
1. M2 g J15e s iy W Fad PAFOR
A, #zoll o] shake] Auiste] ded o Qo] 1
Aratgel dd7s 18 ® AleHs AFel pxA bdAe] vS FoaX 1 ok Al AHE
W owmmo

2 =R FEALFHFENLTH| 15U A Yo R F3 5 US5(16RTRP-B118949-01).

"Corresponding Author :

Tel: +82-31-391-7965

Received January 11, 2018

Accepted April 6, 2018

Jun-Ho Cheon(Leentech Corp.)

email: junochl866@gmail.com

Revised February 13, 2018
Published April 30, 2018

41



gaksly| 2ete) =B A9 A4T, 2018

@ AEAF PAEAS wolol LAY 5 U
deabyg shake] d47)= m
f American Railroads)®] %

2 Algeta glom, o

lo o i

AAR(Association o
gk AAR EQ9] A271E

ot

Améﬂjj}m

_(

ol thefrl= s AAel sl B AA 2 ARE
Euglejobut AMEE 5 9w o glt1,2].

Fzoll BjAlobs Eitehe w0l Al dE T
Aol diFE AL AL, fEpAlol oA E B el uet
Soprlopzte] g, F5, AA Bt viE 47 €
= P ApAlef st Fdskal /i3]

A& QATEE Fside =28l wAdst
o B&& I AL A A=A FAH
obdeh, A® e AN =S 7R ARk <
A&l Thsstolof drh AR tE Ala|le] A

A Sy Al fil-efAloRztel 2hde) o]
ofAaL gl AAeld, esol-eAleRttel = el
°] FAlelt. FH:tel &

A

=

_Clg‘]
o}
2 =

o)
P

ME orr SEo1E oft ox

_ o
ot Hu ol

A7 AFEHA AdE =
(1,435mm) ¢} Z(1,520mm)E & v} F3st
HAZFA A} 2ol tiek A7t AATH4]. 53]
o A7l =l B T2 vlEe] AAR THAE
o2 3 AArE, #Arlole 7 HFU GOST(USSR
State Standards)E A-&3% AZA7|E ARS8t 9o, @

o iy
fr

)
-

7]

.

= o] AR Aolstel 457 o] Brh5E A4
9 # ohleh, a7sa g AR seka 443t /1A

% o] Aolstris).

ool ¥ ol S HEGE 14713 oA
ool GOST #4& WEal AA/|E 4% 94T &
Q= 9A7] 2 QA7 o WE S ek b o)
of, 7 S7blA A Qe PR Ak, 5
3, A7)0 dstel aeke A4 AAS W
AL ek AN RS FR 1P
Hafol, 45 2t T7olA) Skdshl AT Qs A
7) ol9E Alze] Meke vhsinA Bk O Fig 1.

42

Fig. 1. Connection of freight coupler(AAR Type)
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Table 1. Standards-related coupler
Standard No/Name
KRS CP 0002-13
1 - Korea
Railway Rolling Stock-Test methods : Coupler
KRTS-CO-part3-3-2016
2 Korea
Korean Railway Technical Specification

AAR M-211

no. Remark

3 Foundry and product approval requirements for the
manufacture of couplers, coupler yokes, knuckles,
follower blocks, and coupler parts
AAR M-201

4 USA
Castings, Steel

GOST 22703-91

USA

5 Moulded pieces of automatic coupler equipment for
1520mm gauge railway rolling stock. General
specification

GOST 54749-2011

Russia

6 Coupler and automatic coupler device of railway
rolling stock. Technical requirements and
acceptance rules

Russia
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Table 2. Chemical composition, Mechanical properties
of casting steel

KRTS
Division /AAR M-201, GOi;l)" éim}’
Gr.E
C lesst than 0.32 0.17 ~ 0.25
Mn lesst than 1.85 1.10 ~ 1.40
Cr - lesst than 0.30
Chemical Ni - lesst than 0.30
Composition Si lesst than 1.50 | 030 ~ 0.50
Cu - lesst than 0.30
P lesst than 0.04 lesst than 0.04
S lesst than 0.04 lesst than 0.04
Tensile
Strength more than 826.8 | more than 600
(MPa)
Yield Strength
(MPa) more than 689 more than 500
Elon;gatlon more than 14 more than 12
Mechanical (%)
Property Contraction
Ratio more than 30 more than 25
(%)
Hardness
(BH) 241 311 192 262
Impact V-Notch : 27J U-Notch : 20J
strength (at -40C) (at -60C)
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Table 3. Chemical composition of Casting steel

Division Content
C 0.27
Mn 1.0
Cr 0.7
Ni 0.52
Cu 0.04
v 0.001
P 0.006
S 0.010
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4.9} 2t} Yo A= KS 2 ASTM (American Society 7z oA QFetal e FAUE AlYHe 1AL
for Testing and Materials)s & 143til AR&3}al  Th3 Table 5.9k Zth
= AAolv, GOST 778¢] Aol 27| 7] AL
st JEHIE 876k e AE T o, AFAE Al Table 5. Specimen of impact test
g AL KSTt Al oA skt Division Korea USA RUSSIA
(KRTS) (AAR M211) (GOST 22703)
Table 4. Specimen of tensile strength test GOST 9454,
RUSSIA ASTM A370, Metals.
Division Korea USA (GOST KS B 0309 | Standard Test | Method for
(KRTS) (AAR M211) 22703) Impact Test Methods and testing the
Spec. Pieces for Definitions for impact
ASTM A370, Metallic Mechanical strength at
KS B 0801 . .
. Standard Test Materials Testing of low, room
Test Pieces GOST 1497, .
. Methods and Steel Products and high
S for Tensile Definitions for Metals. ‘ "
pec. Test for © © .S © Methods of emperature
K Mechanical .
Metallic . tension test
. Testing of Steel
Materials Products ‘ 55 rﬂj
e | w3
70(0)
(68.3)®) 50(0) »H—l ~
Shape [
B 9 S
s N s
: : 224 B
D'a(gjter 10 12,5 10 EAYE 7] et A=) AS vlagk
. Ak 271 4R e glom, vhil, g gl 8
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fength 50 50 50 W) olakel Al FAZ 2 7ah o), thewh e A
G) - L 11w
Longth of o2 A, FE/ AF 10mm, TIAYELE
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© Table 6. Specimen of brinell hardness test
Length of
Grip(B) - about 35 10 RUSSIA
Division Korea USA (GOST
Overall ] 125 ] v (KRTS) (AAR M211) 7708
Length(O) )
KS B 0805 :t:l;l;ll\:rdA;th GOST 9012
747!- al
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Table 8. Test result

Division Requirements Results
Tensile Strength(MPa) more than 826.8 912
References
Yield Strength(MPa) more than 689 710
Elongation(%) more than 14 2 [1] KRTS-CO-part3-3 “Korean Railway Technical specification”,
Contraction Ratio(%) more than 30 46 2016.
[2] AAR M-211, “Foundry and Product Approval
Hardness(BH) 241 ~ 262 271 Requirements for The Manufacture of Couplers, Coupler
Jmpact Strength(-60C) 20 13 ;{(;)ll?s, Knuckles, Follower Blocks, And Coupler Parts”,
[3] Choi Hanbyul, Choi SeokBeom, Journal of Korea Trade
“A Study on the Efficient Methods of Rail Transport
2~ f=
Ao Al & 4= Qo] e Ao g Network under the Eurasia Initiative”, vol. 41, no. 3, pp.
ANEAT} AAPLEE 912MPaz ddTte] Zx=z 3k 109-133, 2016.
826.8MPa °|%, B} E = 710MPa(EE 689MPa), o [4] Jung Jun Park, Hee Seung Na, B}Jlletin o_f the Korean
institute of electrical and electronic material engineers,
Mg 24%(EE 14%017), GATFEE 46%(5E 30% “Establishment of test line for interchangeable vehicle /
infra. interface”, vol. 28, no. 12, pp. 3-8, 2015.
o]4h), A% BH 277(2% BH 241~262), 247 % 33] PP
- [5] GOST 22703, “Moulded pieces of automatic coupler
(3% 200)] k& @olk As A 7IAA Al equipment for 1520mm gauge railway rolling stock.
B Ao B 3 GOST 2 AARTFACA 78 General specification”, 1991.
= 78 BT mEas A7 A9 [6] J. Huang, Lu Xia, Youshou Zhang, Sinian Li,

"Investigation on brittle fracture mechanism of a grade E
cast steel knuckle", Case Studies in Engineering Failure
Analysis 2, pp. 15-24, 2014.
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