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Dynamic Simulation Analysis of Corrugated Roller Based on ADAMS

LUN Xin-kai, ZHANG Guang-wen, HOU Zhi-hui

(School of Mechanical Engineering, North China University of Science and Technology, Tangshan 063210, China)

ABSTRACT: According to the meshing characteristics and working environment of corrugated roller, the influence of
corrugated paper and different rotation speeds on the change of center distance of corrugated roller are analyzed to pro-
vide a theoretical basis for improving the rotation stability of corrugated roller mechanism. Firstly, the 3D modeling
software CREO is used to establish the 3D model of the upper and lower corrugated rollers and corrugated paper, and then
the dynamic analysis software ADAMS is used to simulate the motion process of the corrugated roller. From the simula-
tion results, the curves of the center distance of the corrugated roller under the conditions of no corrugated paper, with
corrugated paper and different rotation speeds are obtained, and the curves are compared and analyzed. When there is no
corrugated paper, the change of the center distance between the upper and lower corrugated rollers is within 0.45 mm.
When there is corrugated paper, the change of the center distance between the upper and lower corrugated rollers is within
0.045 mm. The existence of corrugated paper can reduce the variation of the center distance of the corrugated roller and
make the rotation of the corrugated roller mechanism more stable than that at idle. The existence of corrugated paper is
conducive to reducing the vibration and wear of the corrugated roller; The rotation speed has little effect on the change of
the center distance of the corrugated roller. The production efficiency of corrugated paper can be improved by appro-
priately increasing the rotation speed.
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Fig.1 Assembly drawing of corrugated roller mechanism
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Fig.5 Simulation curve of corrugated roller center distance at different speeds

WS AT RAE Y, R — 0 P e s e i, Bl
FHHERR R, KRB OB EREE—E"R
—427.155 ~ —427.11 mm, F H 24443 35 5] 24 rad/s A,
FUAR R Hh O B 14 728 1 0 T A X JH At 2 33 i) O R
UL e s W N 1B ) 3 1 | < O s ] S S ST D0
PR HR O PR R AR AR ma /)N, AE A T R SR
MIRTER TS, N 48w LA AR A e e, XY
AT DL R A 7%, i LA R 08N FOAR AR 2 ] i
SR8, FCRS S AR i A

5 &5k

ML _E BB Sz s B A0 4R mT LA
b N AR E AT, o B AR A R (R A
0.45 mm, ZRfbEH KA LA 2 [ R ohids
YR30, 78 AR RE sh i B b B S A S AR A
mf, HUOEEAREIRIE N 0.045 mm, AAXFT . FE
PR L T M 1) v R R AR IR (B U8/ T 0.405 mm,
VLA T BUAS U 4G B A7 76 RE W8 0 /N FUAS 4R Hp O I 1Y) A8



a2z 17

YL, HTF ADAMS [ AR BN H 205 B3P - 237 -

PRBREE , AL/ b R R AR Z A eh i 5 R,
TS BU S SR TR B 1R RE BE 4, e LA BB SR A LAG 7 5%
Sld B b N R b T OB R B Ak . R T
B, FUA AU FUA R B s 5 a2 B it A AR R
Wi, B LATE LAJS F 5 FUAS SR k12 sl 7 v i Pk s 5
PEARUNT , N2 B8 RS I AR R

e NS FUAS B s ek v R B AR AR RN
T 4 ey e AN (BB 1 i A AR, i HL AT LR
b TR ISR B E MR, AH TR
PE A

SE 3k

(1] FEME. FURRAR X BUAS ACAR BT i (2 M [N, o [ 2
i, 2011-08-25(3).

TANG Hui. The Influence of Corrugating Roller on
The Quality of Corrugated Board[N]. China Packaging
News, 2011-08-25(3).

2] A=, sk, BN S LS ML ILR AR DL

i bl B IS B2 O B (T). EL%E TR, 2008, 29(7):
43—45.
GONG Fa-yun, ZHANG Zhe, WEI Chun-mei. Kine-
matics Equation of Center Distance of Corrugating
Roller Mechanism of High-Speed Single Side Corru-
gating Machine[J]. 2008,
29(7): 43—45.

(3] dH. AR CAD REMITR SHI9L). MKk 5E
AL, 2007, 25(2): 19—22.

ZHANG Yan. Development and Research of Corru-
gated Roller CAD System[J]. Packaging and Food
Machinery, 2007, 25(2): 19—22.

[4] ROBERTS S; A MARSCHKE C R. Single Facer with
Resilient Small Diameter Corrugating Roll: US,
2001/0014644A1[P]. 2001-08-16.

(51  Mrwe, FAERsk, RIS, FCRHLR GRS b Mgz
0. WAL T2 et df, 2003, 18(5): 41—43.

KE Hui, ZHOU Jin-lin, ZHOU Shi-tang. Vibration
Analysis and Control of Corrugator System[J]. Journal
of Hubei Institute of Technology, 2003, 18(5): 41—43.

[6] HE D P, XU H D, WANG T. Nonlinear Time-Delay

Feedback Controllability for Vertical Parametrically

Packaging Engineering,

Excited Vibration of Roll System in Corrugated Roll-
ing Mill[J]. Metallurgical Research & Technology,
2020, 117(2): 210.

(71 AEA:RME, FRHEDE. BT FURSHLAY LA AR HLAL oo R
WE ] BRSO, 2011, 11(22):
5290—5294.

[10]

[11]

[12]

[13]

[14]

[15]

XIONG Gui-chao, DU Qun-gui. Center Distance Vari-
ation Equation of Corrugating Roller Mechanism of
Single Side Corrugating Machine[J]. Science, Tech-
nology and Engineering, 2011, 11(22): 5290—5294.
AW TURS AR 7 OGR4 3 A 5 AT SE (D).
i BRI, 20200 53—60.

LI Sheng-hui. Analysis and Research on Key Compo-
nents of Corrugated Production Line[D]. Qingdao:
Qingdao University of Science and Technology, 2020:
53—60.

FHINI. ADAMS ATTIEMES9M]. dEst: =R Tk
A, 2014: 26—180

LI Zeng-gang. Introduction to Adams[M]. Beijing: Na-
tional Defense Industry Press, 2014: 26—180.

FELERE, XIIESR, TEWL. &Rl BRiE IR o R AR
LMER S AR TE D] B TR R, 2012, 32(5):
388—393.

LU Xu-xiang, LIU Zheng-qiang, HUANG Shu-hong.
Nonlinear Vibration Characteristics of Impact Vibra-
tion System with Clearance[J]. Journal of Dynamic
Engineering, 2012, 32(5): 388—393.

WRaEH . S LB LG HELAA 3 J) 22 0 [D]. T M
IR TR %2, 2019: 65—73.

CHEN Zhi-jun. Dynamic Analysis of Key Mechanism
of High Speed Corrugator[D]. Guangzhou: South Chi-
na University of Technology, 2019: 65—73.

5T, EFR, LR, A 3l 2 AR b Bl ) A4
HI[D). WL B, 2009, 33(1): 15—18

FANG Zi-fan, SHU Gang, HE Kong-de. Multi Body
Contact Dynamic Model of Gear Transmission[J].
Mechanical Transmission, 2009, 33(1): 15—18.

WS, BRI FLASHLSN S E RS (D). )M AR T
K2, 2016: 21—39.

SHANG Wen. Dynamics of Single Side Corrugator[D].
Guangzhou: South China University of Technology,
2016: 21—39.

REAE, TR, TEAME. TR DX FUAS AR PR i
M RRESE[T]. 0% TR, 2011, 21(5): 45—48.
XIONG Wei, WANG Jia-jun, WANG Dong-mei. Effect
of Temperature and Humidity on Elastic Modulus of
Corrugated Base Paper[J]. Packaging Engineering,
2011, 21(5): 45—48.

N, W, BRSO R B AN E B
PR IRUARAIARA LE[T]. B4R, 2011, 3(3): 31—35.
CAO Xiao-long, XIE Yong, BI Zhong-chen. Determi-
nation of Poisson's Ratio of Corrugated Base Paper by
Digital Image Correlation Method[J]. Acta Packaging
Sinica, 2011, 3(3): 31—35.



