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Abstract

China’ s construction machinery industry in the rapid development of the
industry is also facing some problems and challenges, the domestic part of the
core technology of high-end construction machinery (hydraulic system, control
system and key components) is still dependent on imports, indicating that the
domestic construction machinery industry is not enough independent
innovation ability. The purpose of research on construction machinery is to
promote industrial technological innovation, optimise manufacturing
efficiency, enhance international competitive advantage and achieve
sustainable development of industrial ecology. Based on continuous
technology research and development and innovation breakthroughs, it helps
the construction machinery manufacturing industry accelerate its
transformation and upgrading in the direction of intelligent control,
environmental friendliness and high-end manufacturing.

The paper focuses on the development and hot technologies in the field of
construction machinery as the central theme, and aims to reveal the evolution
pattern and key technologies of the industry through the detailed analysis of
construction machinery patent documents and the combination of various
scientific analytical tools. A systematic and implementable analytical
framework is proposed, guided by the main lines identified: “analysis of the
situation in the field of construction machinery — analysis of the evolution
of the technical routes of construction machinery and applicants — analysis
of the evolution of the themes of the main innovation subjects of construction
machinery”, which is used to explore and assess the dynamic development
trend of the field of construction machinery and its key technological hotspots.

First of all, the thesis study takes the relevant patents in the field of
construction machinery as the data base in order to sort out the development
status of the field. Through the analysis of patent application trends,
technology composition and life cycle and other dimensions, to explore the
evolution of the construction machinery industry. Secondly, the formulation
and implementation of technology routes is crucial, in order to achieve specific
technology goals based on the construction machinery patent data to develop
the direction and strategy of technology development. Then the applicants in
the four key technology branches of construction machinery are analyzed for
evolution through incoPat. Finally, Guangxi LiuGong Machinery Co, Ltd, Sany
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Heavy Industry Co, Ltd and XCMG Group Construction Machinery Co, Ltd
were selected as the research hotspots of the key innovation subjects in the
field of construction machinery, and the Itglnsight software was used to pre-
process the patent data of construction machinery, extract the keywords of the
patent titles and abstracts, and construct the corpus specialized in the field of
construction machinery, from which the hot topics in the field were extracted.
extracted the hot topic words in this field. The technologies of these three key
innovation subjects were analyzed by clustering, and the applicants of their
key technologies and core technology themes were analyzed by systematic
evolution, and finally the technology development roadmap was drawn.

The results show that foreign patent technologies in the field of
construction machinery are mainly involved in the field of earth moving
machinery, while domestic patent technologies in this field are mainly involved
in the field of lifting machinery and earth moving machinery. Through the
analysis of applicants' evolution, the network density is increasing year by year,
and the high network density indicates that there is more interaction and
cooperation between applicants, which helps the innovation body to carry out
multi-faceted R&D capability, manufacturing technology, process and
equipment level in the field of construction machinery to be greatly improved.
Through the evolution of construction machinery technology, it can be seen
that the future development direction of construction machinery covers many
aspects such as intelligentization and automation, green technology, new
materials and new technology, multifunctionalization and modularization,

unmanned and remote operation.
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Figure4-1 Trend of Patent Applications for Key Technical Branches of Domestic Construction Machinery
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Figure4-3 Evolution diagram of the cooperative network structure of concrete machinery applicants in China

39



et NG PN A T e 2 VAT 4. RENUBE AR G157 W9 24358 40 73 A

BeAh, NEE B LRI SRS AR R TR AR, SR AL S Aot &
A FTE N AE RS 0 SN AR TR AR AT BEAL TN L o AR — MR AT T R4
W EE SR TR, VeS8 IrsdE 126, Lotk il, BAREE PR
LML fa gl 7 AR IR B, AT w38 B —JHaI 60 MZHT LTt
BIFJE I 153 4>, EAERACEIM S5 G EN R ABEREE T, e
EYEES AR BEE T RS H 2, BE 2 I MR BB A B 5 11X 4k
LR EE, HEsh T EREH HRHRILE, W& 4-1,

R 4-11984—2024 SEREETHURE R HE A SAENBIFL AR LR

Table 4-1 Evolution of Cooperative Network Characteristics Indicators of Concrete Machinery

Patent Applicants from 1984 to 2024

LD 1984-2010 2011-2015  2016-2020 2021-2024
2515 A 60 97 193 153
EESuL 3 77 99 215 126
PR 255 % P& 0.04 0.019 0.009 0.01
FHBEKE 1.053 1.082 1.022 1.076
P RR RS 0.974 0.967 0.951 0.844

SEEE 2.367 1.835 1.824 1.451
S35 AL S 2.6 2.041 2.228 1.765

H & 4-3 FI5R 4-1 AT, (EEFIHIE NG AEMSS AR R, 2SR 230
FRELY SR A3, LI DLEE = B B3 MR B B o R M, LA i A 1 Kl — £,
HNZ R 5 B IRSEE B EE . X — NG RE, JRE AU R SR I & R &
S5 RERTE, BN FEAIEESH SN NN SRR IERE,
RS R BRI B K S, R S DU B i oA B 7 s s A
EVIGEM Bif G 138 2%, HIK LU 577 S 1) AL AR ) & o X — Rl
TE SR, BI04 32 BARHE T8 B A 6 R LRI R B AR BTG 30 -

PR 26 2% Jg B HH 0 it TR R R R SR R, SR 0 [ Py R - WLl 08 £ 1 DX 4%
IR TT, R TIL 4% 25 FE Fa A i s HY B SR R e 35, MHTUREN BERY 0.04 1225 1%
REREIN 0.01, XF R EAUE, EEIEMA MRy RIHER, GRS
] PR A1) T P9 28 R pRas sk, X PR TR B T IR A RO . B L AR S5 R 1)
FARERAT 8T, SRR PR RSP, Eon B I SO B A E M4 72 A T MR
RO, X PSR A REUN SRR ARG, (F BASEE IR N,
XA VR R BEIE R T 25 51

DLV 35 B AR FE AR oy S 28 nTIA MR OCBFR b, T SR B L 1) 1) e e 42
MIRCRASAE, SEPRETRIFR T, [E TR EE L AU AR A% ) H i N A1 2% ] s
Tabr ZILH B0 EFE R, AT W I 1.053 & B R 1.076, X—A L&
U0 B BRI N 2 (B FE S I ) B 3T D0 R IR B IEAE 3 O o DA DR 288 45 A R AAE 3X — 1 B T
5, HETEWIIREIC— BRI 2 E IR T, SR RE H4sie, 7EHiE SR
BOZLH KIS ST, EAMAERNAEEEEH I T RSH. nktkairf:

40



et NG PN A T e 2 VAT 4. TRENUBE M AR QT 9 243800 20 B

S KRR T PR R WL ST % R R Gy T R K 3T
1, ORI AL TR H AR £ 1 I 4 308 T SE4 1 SIE R B

Foe s AW, M 1984 4E 5] 2024 A HPIAULIE B, %3645 R8T B 1
FREAS, FAERL MM E RIS 1451 (05 S04, SRR, W% b
SRR REN - AIEHR. AR, SR, REELHUR
HOR AT IR T 491 525 5 T (R P AT, 3% R B T 34 4 R A2 1
TAE TSR PR . 4K R SRR, 3 0E T 2 P i
B R WA, 3 SR U ) A DR R LB AT 4 T P 4% 1 4
R AT P A 7

STt DA B AT A A, I A SRR L BRI ¢ DL A F A, UAE 2016
EE 2020 HFEEFITERRIE R, BB S O B AT AL . (ERE R
It LR 397 2 2 ) (ST I, 36 T R By oy 7 44 1 S R AR A48
RIS, TR TROIHIR , W 5 A L0 R, AT S £
2 IR MR, (AR RO SV DB A e T A TR, I A I At
RNt

4.2.3 BEEHMESBARBFEABFLS T

Kl 4-4 2 E W BN ARG EEAE, Ep7R, 1985-2010 422 E L
PRI R A 2RI, LR HESE LD, SR IE R RIE S E R E AR AN E,
Hop T K HE NN, SHAERSENOE 625, BB, FS
HIRAE Y . 2011-2015 48, 5 fURCK 2 RIER T K%, S5HAEZEVINA5H 34
AREGF TAENIARAF . FINT R ZE R A R AR S, HIOELMgR
TN S 2 A R GRS, KIRTE U RT R S K ST BRI AT B 2 1) 2R Bk
XU 2 MR R Y. 2016-2020 4, QI FARMEESE KA R NIE, T8
RKMEHEERE R ERD ARAR, SHAEMCIH EAF EEFABRDE
BRA T S AL P AR TR AR R RERA R Z ELR R, X Ui WA AT (Al 7E A
HHUAUIR LR G AT T 2 RS 1E. 2021-2024 4F, Al EALLA T A Y, HRtHE
B A RAFT T ARK, H5FZZMREN TEARA R TR BiEAEEY.
HRRPEENE - TRERAERAR, JbaE BBRMESEREDT 10 7, &%
HAERIRHE EAE R EVMA R AT FEEFROGERAR . P TR AR
W FLE A PR A 7 46

41



S KA L 2 1 ST 4. TREHUBE FIHAR BT 9 4438 00 2 M

B \ e
{\MIE.HM (ﬁﬁﬁﬁ"ﬁ

¢EEE$

\ enfy=amn
s VN

mena@stamnas

I\ HRAE e
BHE 26 A ‘“mmt.
A=A
C; R S
rmﬁn‘g Af*«v : .E

J ¢m\s;.a§mﬂ=1 .. g—;—lﬁﬂ;
( W‘}.&mm i ‘K__“_ i‘ﬂﬁlﬁ

i mm.gééi%iL.’;Z‘Zj k-

] ( _[4— l_ ;L’b’ﬁ&ii‘lﬁﬂﬂ @ﬁ#ﬁ.*ﬂﬁﬁﬂﬂ .
| = @ERAT Y = —a— @
3‘5’ O st mggm o e
a1 E, ] 9. ,_,.' —é

M=% Jnnﬁw‘:ﬁ seunnfpunnce
. glﬁﬂ.ﬁﬁ N PRETE@TERRLT '/"""
smaEns@nanan ‘E\ WD * PR .
— i T
ia\".ﬁ @ — o 'E;;rf//

2.1985-2010 £¢ b.2011-2015 4

42



S KA L 2 1 ST 4. TREHUBE FIHAR BT 9 4438 00 2 M

ll!“'. Ai7~on
N 5
B 2w
‘\“@}"\}u-
H i -

‘\Yr,-’ T

""l__ =

Py o

¢.2016-2020 4F d.2021-2024 £

Bl 4-4 EAEEHREENGEMELEHERLE

Figure4-4 Evolution diagram of the cooperative network structure of applicants for lifting machinery in China
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Figure 4-5 Evolution diagram of the cooperative network structure of applicants for earthmoving machinery in China
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Figure5-1 Patent Application Trend of Guangxi Liugong Machinery Co., Ltd
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FigureS-2 Trend of IPC Technology Distribution in Liugong, Guangxi
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Figure5-3 Distribution Trend of Key Technical Branches in Liugong, Guangxi
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Figure5-4 Evolution of Guangxi Liugong Technology Theme
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FigureS-5 Cluster Diagram of Guangxi Liugong Patent Technology
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FigureS-6 Trend Chart of Sany Heavy Industry Patent Applications
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Figure5-7 Trend of IPC Technology Distribution by Sany Heavy Industry
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Figure5-8 Distribution Trend of Key Technical Branches of Sany Heavy Industry
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FigureS-9 Evolution of Sany Heavy Industry's Improvement Technology Theme
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FigureS-10 Cluster diagram of Sany Heavy Industry's patented technology
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