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Finite Element Analysis on Rocker Arms of Vertical Roller Mill
ZHAO Dongmei
Graduate Department Office, Southwest University of Science and Technology, Mianyang 621010, Sichuan Province, China

Absiracl To get the vertical roller mill radial stress nephogram, deformation displacement and safety coefficient, and provide a
scientific and solution basis for designing key parts of the roll grinding machine transmission device. Based on the structure, working
principle as well as force analysis of vertical roller mill, the finite element analysis of rocker ams is carried out on ANSYS Workbench
platform by using the CAE technology. First of all, the structure of rocker arms and grinding roll components are simplified, then the
three—dimensional entity model and meshing model of vertical roller mill both are established, and then meshed. Secondly, the material
attribute, contact type, load and constraints of wcker arms and ginding roll components are defined, and the total deformation,
equivalent stress and safety factor of wcker arms are obtained by numerical calculation. Results show that, the maximum displacement of
the up wcker arm is 1.1 mm, and the maximal displacement of lower rocker arm is 6.61 mm. The rotating radii are the largest both on
the top of the up rocker arm and under the bottom of lower rocker arm, and stress are bigger in these two places. The minimum safety
factor of the up rocker arm is 1.36, mainly concentrated in the fixed pin hole on a rocker and near the small fillet, and the minimum
safety factor of the lower rocker arm is 0.485, mainly concentrated in joint place of the rocker arm and rocker arm shaft.
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Fig. 1 Schematic diagram of roller mill
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Fig. 2 Rocker am and force of roller
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Fig. 3 Rocker system of roller mill and meshing model
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Fig. 4 Total deformation of up and lower rocker
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Fig. 5 Equivalent stress of up and lower rocker
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Fig. 6 Safety factor of up and lower rocker

FLAE B B8 73 /B Ffy, 2 980/ b R R TS A I A R kIR
JEE 38 Jon B TR B L AR A R BE Ok AT b R A T 23
AT AN 2 4 ZR K0T LA, A AE T 4 AR AR R
Ol TR R R R BRI AL SR 2R R ) X 4 R
B AR, AT LU T 30 e A O BEJRE 3 ORI % AR B R 3
Al 22256 FLAL A R T F3E R R

5 &g

(1) LRE R 10 TS AL B 5 A, T 48 8 1) g oK o 3% 7 4R
o i F) 9 e (0 0 Ak, SR AR T B S Tl R A R R B
I, b R Y TOURE R 5 A0S s e 8l 2B AR d R, A P Ak
32 B I 5 b 4 A iy R RN ) T A v T R 1]
FLAE FRE AT 649/8 B f Al T 9 R BB R ) 4 e B SR
T C A AL BB B0 R AR 2 RO 1.36, R PR £E
TR I AL AR A BRI g /N 0 Ak, EL R0 IX B8R 92 4 AR
KT 5510 F R R K22 R BN 0485, 2 B4 P TERE
SRR A, BRIy K2 2R BN TS,

(2) §RA LI LRERE L ) o3 A B A 2, A e 6 T AL
TR, g Jay B 45 4 R AT DA 5 10T 8 B i 22 4
FBOE AR, HE A BRI AL 5 BEEEOR 6 20T S 3 A R
s KO feoke $2 v 2 42 B8, A BRI AT —Fh A 280 R B (7>
Mo vk | RE % US4 THT L S S R B AN R 52 J1IREL | RE 8
AL WEE RS A BV IR (8], 24036 S50 | R AR AR 7 A 0 4 )
T R T B R A I B

2 %37 1k ( References)
(1] 52K W 13 P A1 37 D 2 JRe ABE 0 2 L.GMIS4624 15 i 37 3 O F ) 5 48 T
(I B ILALHE, 2008, 36(3): 62—68.
Zhang Luming. Mining & Processing Equipment, 2008, 36(3): 62-68.

[2] i fh By, STIE AR ZEK U Tk i T 55 & RE(J]. v EK I, 2009(12):

53-56.
Han Zhongqi. China Cement, 2009(12): 53-56.
[3] FHE, 0K, BEE 2, 2%, 78 B by ALY 2R X 9 DX 1 1 5

T[] AL, 2012, 31(4): 778-783.
Tong Cong, Li Shuangyue, Qi Haijun, et al. Chemical Industry and Engi-
neering Progress, 2012, 31(4): 778-783.

[4] X, & SR HLOCHE T2 S BT 7Y D). K vb: g k2%, 2012,
Deng Ling. Study on optimization of key process parameter of high
pressure grinding roll[D]. Changsha: Central South University, 2012.

[5] VLR LL. S AR B AL 3 A4 Pk M AR RS e 3 ML RGBT 5T (D] Jbst:
E kK, 2009.

Jiang Xiaohong. Study on dynamic charactenistics and non-steady state
vibration mechanism of vertical roller mill [D]. Beijing: China University
of Mining and Technology, 2009.

[6] ¥k Wl S000T 4R I 5 5 i 14 A1 BT A3 M (D] K b Talk R,
2006.

Yang Honggang. Finite element analysis of key components of ring—roller
mill[D]. Tianjing: Hebei University of Technology, 2006.

[7] B Bi. 770N SR AL 25 B 5 0T BESE D). Kb WM K 3,
2011.

Yan Chenyue. The structural design and application of floating roll mill
[D]. Changsha: Hunan University, 2011.

| 8] Schaefer H U. Loesche vertical roller mills for the comminution of ores
and minerals|J]. Mineral Engineering, 2001, 14(10): 1155-1160.

[9] Lee D, Cho S, Joo W. Safety evaluation of table liner for vertical roller
mill by modified fatigue limit[J]. Engineering Failure Analysis, 2008, 15
(4): 989-999.

[10] Gao H, Qu L G. 3D design and analysis of the crushing wller of a
high—pressure grinding roller [J]. Journal of Materials Processing Tech-
nology, 2002, 129(9): 649-652.

[11] B N7 G B B 1A BROC 43 7 D). s B0 I TR 2%, 2009.
Hu Qitao. Finite elements analysis of key components of vertical mill
[D]. Wuhan: Wuhan University of Technology, 2009.

[12] FRBLEE 2T CATIA 1oy rp BY e 57 28 42 F8 4 1 (9 A1 BROT 20 A S 1l
EBLIT[D]. 3% 5EH FHE R, 2012
Zheng Ruifeng. Finite elements analysis and optimum design of rocker
am of medium-sized slag vertical mill on CATIA [D]. Baotou: Imer
Mongolia Univesity of Science and Technology, 2012.

[13] B4 %, BRIEAS, X0 B A 507 I O B AF (4 A FRoC 23 ([J].
P RO 2 A AR AR, 2010(2): 142-146.

Cheng Fu’an, Chen Yanxin, Liu Ningchang. Journal of Xi‘an University
of Architecture& Technology: Natural Science Edition, 2010Q): 142-146.

[14] Z=5i. LA B s R BE LB AT 5R[ D] KA 35 AR 5%, 2004.

Li Qiang Study on computer aided wller mill design [D]. Changchun:
Jilin Univesity, 2004.

[15] Z=4%, fa] 1F 5%, BRE5 0. ANSYS Workbench % it 17 & S5 046[M]. b
50 I AR AL, 2008.

Li Bing, He Zhengjia, Chen Xuefeng. ANSYS Workbench design,
simulation and optimization [M]. Beijing: Tsinghua University Press,
2008.

[16] 5545 75, 347 BR T/ M vk i el okt & 09 18 AL BT IR D). K JEL: K TR
BETR A%, 2009.

Qi Youjun. Research on optimum design of reducer based on finite

element method[D]. Taiyuan: Taiyuan University of Technology, 2009.

(XEHS FHH)



