~

. Vol. 39, No. 3, 159-164 (2026)
Composites

Research ISSN 2288-2103(Print), ISSN 2288-2111(Online)

Special Issue Paper

*t o *
ZAXM*T . QBXI* . ZIAb

Application Status of Composite Materials in Chinese Rolling Stock

Jung-Seok Kim*’, Hyuk-Jin Yoon*, Sang-Soo Kim*, Sung-Hoon Choi*, Kwang-Bok Shin™*

ABSTRACT: As of November 2024, China’s total railway network has reached 159,000 km, with high-speed railways
accounting for a significant portion. China also operates an urban transit network exceeding 10,000 km, currently the
longest in the world. CRRC, a Chinese state-owned enterprise, holds a commanding position in the global rolling
stock market with approximately 28.7% market share. The company manufactures a comprehensive range of railway
vehicles, including high-speed trains, maglev systems, urban transit solutions, and hydrogen-powered trains. Recently,
the integration of composite materials into rolling stock has accelerated, driven by the rapid growth of domestic
carbon fiber production and advancements in composite material technology. This paper investigates and analyzes the
current status of composite material application in Chinas rolling stock sector, with a specific focus on CRRC’s
technological developments.
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(b) CR450 EMU highspeed train

Fig. 1. China's high-speed trains CR400 and CR450

Fig. 2. EMU 370 high-speed train

=2 400km/h oJARS Z4:5}7] 9Jak olLe] Qlsko & CR400
H2}e} CR45082E 7Hds o] AlE-2-38< skl QIrh(Fig. 1).
TN AE FA EWEHEE AR E} 50km/h FAFA|
717] 98l 2 1A A 4% 7} 370km/h Q] EMU370< 2}o] of
gt A7) &S et gl o (Fig. 2), B Yrolrt a1 A
%7} 400km/he] EMU400 G2} Adko] 2123k Alejo|c}.
Fig. 31} o] AE=2}gko] Fef2 tixH(bogie) F&o| oF
41%, AHA| (carbody) F-7o] ¢F 24% =& Z}A|gktt. o]of
uhet HExpeFe] 20 st i thxket A 2=
ojth. o 7] Al thR}= Ak 73_0_@‘14 XﬂEEﬂg AL 7]
i, 2F AAE A A s, AwFe] FPA e 9ok B
%OIEP- A= o] Hesh= %7“’ ﬂio}ﬂ SIS

Ao AL, FEA oUAE Fshe FEel

Fig. 49} Z¥o] 3+ 1800
ool 22 B4 ol gaieL o), 4Eo} 2ot s
915 A7} (mild steel) = AB}5}A T} SA) Lol KTXS

e} A7} Aztez A=Yt

A7) 79 BAY ] FEet A4S 945 R

7|EH9%)
27H{2%)

BE(3%)

HEZH(3%)

FHBA(4%)

e
15%)

WU (7%)

Fig. 3. Weight distribution of railway vehicles
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Fig. 4. Trends in material changes for railway vehicle body struc-
tures
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Fig. 5. Weight reduction rate of railway vehicle body structures
by material
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Fig. 6. Global railway rolling stock manufacturer market share
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Fig. 7. Urban train with composite body(CETROVO 1.0)
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Fig. 9. Electromagnetic suspension maglev vehicle
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Fig. 10. Nose part of the electromagnetic suspension maglev
vehicle
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Fig. 13. Acro bogie featuring carbon fiber composite side beams

Fig. 14. CFRP double side beams
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Fig. 15. Composite material bogie cover for reducing air resis-
tance and noise

& A7PEA7F A AR 27 BEE EAdskith

Aol A& YA th 2p o} 2HA| S Adu] o A 2t
Aotz 371 4% o] A F71A%9] ofF 22%-53% == 2}
T THA oHA AEE ABHA 7= 2T aclolth A
Lapgro] A %3} HHA], Al bRl it &
1A% AR H 2 A A% AR A sk A0
t}. Fig. 15 thAfof] 285 = gadf 54 3714
G W a3 A3 AR oltt{14]. o] AR+ Tes] Q9
ol obd, I&FFYA| A=F o] BT e AESH
skaL, Aol A WA 250 WALS Ak, Ak W
o X E Al sdAE F2A7] 913 371 7= AAE
SRS A2 o]tk Fig. 162 thatofl A2 H&5-5 vhetd
Rolct.

Fig. 172 =7 $AFF 5949 CG railo] 3502 7idst
A A H e X}2F-E-(next generation metro train) BhA
A S thboleH15-17]. o] thte] |92 Fig. 18
¥} o] H o] (braiding) 574 ¥ RTM3- 74 & = A 23k
Aolck. oA AZE 7t e 4 wow AAete
th. o] 5 Fof 71 &4 Al thH] 50%2] Fgeks 2Adst
AL, 1,2007F Ato] 2o u] 25k Al skt A Al
4 EA A E 30 rFT]ol A oF 60% Bk Al =
7IH-8-Z sk Aoz F7hE Sk

Fig. 16. Composite material bogie cover installed on the bogie

Fig. 18. Side beam fabrication through the braiding process
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