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Mechanical Structural Innovation Design of Track Inspection Instrument Based on TRIZ

YANG Xue-rong, MENG Huan, YAO Li-juan, CHENG Si-yuan
(Guangdong University of Technology, Guangzhou 510006, China)

ABSTRACT: The paper aims to put forward an innovative design for mechanical structure defects of the track inspection in-
strument based on TRIZ theory. According to the framework of innovation design for existing product based on TRIZ theory, it
conducted component analysis of the mechanical structure of the track inspection instrument, built a function model and found
out the weak points of the technical system by combining problems with the application and the results of functional analysis. It
had resolved the problems with the function model and efficiently created an innovative proposal by virtue of the TRIZ theory.
In conclusion, this revised program using the TRIZ theory has made an innovation in the design of the mechanical structure of
track inspection instrument and solved the problems with the track inspection instrument in actual operation.
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Fig.1 The flow chart of existing product innovation design based
on TRIZ theory
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Fig.2 Structure of track inspection instrument
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Fig.3 Reverse fishbone of track inspection instrument
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Fig.4 Structure function model of track inspection instrument
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Fig.5 The Su-Field model 1
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Fig.6 The improved structure of brake wheel and guide wheel
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Fig.7 Function model of track inspection instrument after trim-
ming
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Fig.9 The improved model of the frame
BB I R BRI HIE L A (ZL 2013208853
11.1), HAEA A B B HUAS ALA i  rh A LA S BR i

AT, ARCBEEAR T PR A JE R S SR R,
BT ER, ETERENZ.

4 Z5iE

XHER TR TRIZEHS A 7 i i SGHE A
BBOTHESRE, IR QIR g B BAT J7 1)



20

fil % TR

2016 -7 H

Ve 2R B, AR L 1 A e R A
LT BT XS N B A LR AS A iR, X Bk
INEER R AR S AR A T T AR, A RO
THRNERESR, TP, R ORI T A
PEAIRRE o

S

(1]

[4]

(5]

(7]

VREZ, dlRfR. mBkH 2siidy . X v fas(a)
LERIMRZMALT]. IR R BAITSY, 2013, 20(4): 119—124.
CHEN Yan, MENG Xiao-chen. The Impact of High-speed
Railway on Passenger Transport Market, Regional Econo-
my and Spatial Structure[J]. Urban Development Studies,
2013, 20(4): 119—124.

sKHE, HAOE, EH, 55 PR/ T m sk i
JUAT R 285 46 0 1%y OC S 1) U BF 5% (0], 4k 30 s 1 30,
2013(5): 5—09.

ZHANG Yong, TIAN Lin-ya, WANG lJian, et al. Research
of Key Problems of Track Geometry Inspection Car Used
for Track Geometry Inspection of High-speed Railway[J].
Railway Standard Design, 2013(5): 5—9.

B, FR. SSRGS NGB A
FIRTFE[)]. BRIEAREBLIT, 2014, 58(7): 35—37.

LUO Li-ping, LU Jun. Research on a New Structure of
Tack Inspection Instrument That Can Directly Measure
Rail Gauge and Level[J]. Railway Standard Design, 2014,
58(7): 35—37.

RH RN, HUE LRSI A S5 O A B TR ).
Bl #ER, 2014(1): 14—16.

YUAN Mei, ZHU Li. Research on Structural Optimization
Design for the Measuring Instrument of Track Geometry
Condition[J]. Railway Investigation and Surveying, 2014
(1): 14—16.

WK 5E. GEDOCE Bl A6l 2 e /e T B b T v
R[], BRiE TR, 2009(3): 57—61.

YANG Cheng-kuan. Application of GEDO CE Track De-
tection System in Slab Track Construction[J]. Journal of
Railway Engineering Society, 2009(3): 57—61.

Bk, 2250, WAEVE, %%, GJ-6 BIBIEKIN RSN
SOHRII]. BREER, 2012(2): 97—100.

WETI Shi-bin, LI Ying, ZHAO Yan-feng, et al. The Desig-
nand Development of Type GJ-6 Track Inspection Sys-
tem[J]. Railway Engineering, 2012(2): 97—100.

diR, T, M A BER I RO L B
BRAE T EEDFELT]. HUMC T RE2 0, 2013, 49(16): 39—46.
ZHAN Dong, YU Long, XIAO lJian, et al. Calibration Ap-

[10]

[11]

[12]

[15]

proach Study for the Laser Camera Transducer of Track
Inspection[J]. Journal of Mechanical Engineering, 2013,
49(16): 39—46.

Xk, AERESS, VPSR, 2. GI-4 RS GBS m
MRS EIE]. hEPHEREE, 2006, 27(6): 137—140.
LIU Tie, REN Sheng-wei, XU Gui-yang, et al. Upgrade of
Gauge-alignment System of Type GJ-4 Track Inspection-
car[J]. China Railway Science, 2006, 27(6): 137—140.
AEJFEE, sk4E, M. FRE TRIZ MIRF7RLEARI]. &
LT AR, 2009, 30(11): 221—223.

XIONG Kai-feng, ZHANG Hua, CUI Peng. Summariza-
tion of Theoretical Research on TRIZ in China[J]. Packag-
ing Engineering, 2009, 30(11): 221—223.

IR, MURIR, O, SF TRIZ ISR RFITLE
W] MBS, 2013(10): 270—272.

PENG Hui-juan, CHENG Si-yuan, LI Su-yang, et al. The
Overview of TRIZ' s Theoretical Systems[J]. Machinery
Design & Manufacture, 2013(10): 270—272.

TLIE, BV, Fhe) T, 5. FE T ReER 5 (Y 4 R Rk
B[] HU T RE2EHR, 2012, 48(11): 46—54.

JIANG Ping, LUO Ping-ya, SUN Jian-guang, et al. Method
about Patent Around Design Based on Function Trim-
ming[J]. Journal of Mechanical Engineering, 2012, 48(11):
46—54.

BURIE, TG, TR, . 3T TRIZ (&R HEEDH
BEHI]. Al TR, 2014, 35(22): 68—72.

CHENG Si-yuan, WANG Rui, YANG Xue-rong, et al.
Methods of Patent around Design Based on TRIZ[J].
Packaging Engineering, 2014, 35(22): 68—72.

BEER, ETA. BT IIRE/HT TRIZ SRR (1 A
1. BUBREE TS5, 2009(4): 41—43.

LYU Gui-zhi, REN Gong-chang. Modeling of IFR in TRIZ
Based on Functional Analysis[J]. Machinery Design &
Manufacture, 2009(4): 41—43.

A, RER, WKL, 5. B TYR S R0
MBDEAE B R EE[0). 10T TREHEAR KR FEM (AR E
JiR), 2012, 31(5): 792—796.

GUO lJian-wei, ZHANG Yu-chen, XIE Yong-hong, et al. A
Computer Aided Enterprise Innovation System Based on
Substance-fields and Case-based Reasoning[J]. Journal of
Liaoning Technical University(Natural Science), 2012, 31
(5): 792—796.

EXMEVL, SKIKTE, ARBRFT. HET TRIZ SIS rHhil L
FEBIHLAY BT[], MUBBET, 2010, 27(2): 70—73.
ZHAO Yan-jiang, ZHANG Yong-de, ZUO He-li. Design
on Vane Cleaning Machine for Soot Absorber Based on
TRIZ Theory[J]. Journal of Machine Design, 2010, 27(2):
70—73.



