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Abstract 1t’ s difficult to dismantle the reducer and bearings, when maintaining the roller press. So a new structure related
to a link construction between the output shaft of the reducer and the axis was designed to replace them quickly. The construction
mainly used end face key connection and bolt connection to transfer the torque and bending moment. However when caculating the
stress of the structure by hand, it’ s difficult to allot the proportion load between the key and bolts. Ansys software was used to
analyze the stress of the structure. The quick replacing structure was modeled, meshed, constrained and loaded. Different detailed
structure and bolt preload was considered. The analysis result shows that the preload affects composite structure stress the most.
Structural change has a certain effect on the composite structure stress. The materials of bolts and key have great influence on the
bearing capacity of composite structure. For RP140-65 roller press, the optimum parameters are selected. The preload should be
set to 200 kN ~ 250 kN. Non-through keyway composite structure makes the key stress lower. Key material should be selected
higher performance than 45 steel. Bolts performance class should bet 12.9. After the drawings was designed, the structure was
manufactured and put into operation. It’ s proved that the structure design is reliable after it has run for five years. This design
method can be popularized and applied in the design of roller press.
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Fig.1  Quick replacing structure for the roller
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Fig.2 Force analysis of quick replacing structure
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Fig.3 Different design plan of quick replacing structure
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Tab.1 Material performance parameters
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Fig.4 Constraints and loads of quick replacing structure
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Tab.2 Mesh parameters for quick replacing structure
AR PR EISE H A% S8 Mesh parameters for quick replacing structure
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Fig.5 Whole mesh generation and local mesh refinement

7 228 kN SRR T ST AT, SRR D 1 25 44
(Y REAAR S T3 5 A5 B AR I T 43 A I DL an 181 6 s, 4
TR 1B KAE S 577. 6 MPa, & A e B2KE B £ 4k {5
AHXT T 12. 9 IR A JE IR SR BE 1 080 MPa K, &4
REGEH] 1. 87 $EM KN J1°8 161. 8 MPa, AHX T
345 MPa 1YJim IR5R EE | 224 R ACh 2. 13 5 550 SR
F1°4 219. 4 MPa, #1%FF 390 MPa Y R38R JE | %24 &
B0 1. 78 s PR E A B RN 1R 142, 1 MPa, A XS
T390 MPa WY JE IR L2 RO 2. 74, TR T)
AR Ak PR ) 25 A 0 N AR A ] Ta BOR
IR TS 1R 278 KN B R A 1) e KON 7 ik F) 703. 9
MPa, F#HXTF 12. 9 G2 1) i AR 5% 2 1 080 MPa ek,
GAZN 1. 53 (BN 4R EUE RS, iR Tl )
B AR /NI WA T 0N AR PR AR A | S

TR WEAR TS S50 78 kN B Sl fe K J1 3k
#| 340. 8 MPa, #HX} T 345 MPa HJm IR | 224 25K
J1L 01 BUEEAR, EAEMMASTEIE 7h Ui, b
FIRFR TR SR WA T K 1 A A5 A A8 T ek
AN TR SE 4 B o 1 B G 5 Bl SRR T
FI7AEAk  HLR T R AR T AR B IR 8 BT

LEA AT AR TOL T B2 A S5 H 0 1 3 A RS
R IR SRR TR 0 R R, A S5 R I B R HR
R IE AR AL SRS B TR BRI T, FE A UE P, SRR R A
SRR AL B A T BRAH A 2 I AR — AR S 2
W T K ) BT A A ) T AR ARAE T, S IR T
E BN B B R EOREMER . L, EE A S
FeaSrg v SRR R R PRH R E i A A IR A
55 TR TR B A B OCHR ,

o o™ i

449.27 12595 ) 1707

3854 108 146.39

22003 20057 12206

256.76 ;i: ;g 97.743

120a2 0222 s

64.246 10279 2477

oomsssamin (10 700.00(mm) 023422 Min 0.00 700.00(mm) 04347 Min 0.0 700.00(mm)

350.00 350.00 350.00
(a) BA GBI AT RE (b) BERER 15 AR (c) HEHh LI 43 AR A

(a) Stress analysis of composite structure

14207 Max
126.3

110.52

94.741

78.964

63186
47408

31.631

15.853
0075594 Min

000 700.00 (mm)
350.00

(d) PRIEHREIRDL I3 2 AR

(d) Stress analysis of quick replacing roller

K 6

(b) Stress analysis of end face key

(o) BHJR IR S AR A

(e) Local stress analysis for keyway

(c) Stress analysis of roller

() SRR EBLA AR

(f)) Local stress analysis for screw bolt

PR AR R B A0 0 3 A BRI, 0 3 A 17 B0 (5 S HEAE 4 )

Fig.6  Stress analysis of quick replacing structure ( Through keyway structure )



126 LM R 2021 4
£
£ 800 £ s
= > B Screw bolt s > B Screw bolt -
S 200 ©#Key . % 0.45 © % Key o
2 48%H Roller y £ 484 Roller /,,w’
2 « PUEHFE S Quick replacing roller 5 0407 . Hus#HRE Quick replacing Toller
g 600 e S 035 >
g 500 1 . - £ 030
& /”/ £ o025
g 4007 - 2 020
£ 2
S 3004 £ 0ls
P K 010
E 200 A §
fry 2 0.05
4 100 & o0
® 50 100 150 200 250 300 4o 50 100 150 200 250 300
U TS /1Bolt preload F/kN ® YK TN F7Bolt preload £,/ kN
(a) AL E BRI 5 AR (b) RAGHH TR AR
(a) Stress distribution of composite (b) Deformation distribution of
structure parts composite structure parts
Pl 7 BUE R G A A 4 ) BB A3 AT R A
Fig.7 Stress and deformation distributions of composite structure for through keyway
g
& 5 U2HE Screw bolt
s @ >
S 07, 2#E Screw bolt S 050 ol & Key
2 700 1 © % Key S 045 4 Roller _
£ 4l Roller 5 040 e POEHFEH Quick replacing
§ 600 | = PREFFENE Quick replacing 5 035 roller
g roller o -
£ 500 g 030
; 025
g 400 £ o020
g 300 2 015
o 5
) S 010
E 20 = — § 00s{ T
§ 100 ——————, 2 0
4z 50 100 150 200 250 300 & 50 100 150 200 250 300
® B TUE S1Bolt preload 7,/ kN & B TUE S1Bolt preload I,/ kKN
(a) HEGHE AR AR (b) RELHERMA AR
(a) Stress distribution of composite (b) Deformation distribution of composite
structure parts structure parts
P8 N BUEF R A2 A S5 R R N 1 AR I 4 A R
Fig.8 Stress and deformation distributions of composite structure for non-through keyway
2.4 BRIFFEMEMTUINEEEMR SR JO7 3 B AR AR AR — 3, X TR Al S DR A 1 £
TEPRBIFEIG BT R b BR 7 ORI IR WER Y, PR 1 h 25 0 ) A8 Ak 5 R & 3 N )
TIEUEX Z G F MO R BT Z 50 38 BUERRACEIIEARWI R . i TR AN S s R A &

T 2 TR ] B 25 A8 7 58 0 45 iR R BORE ) 15
Wi, QTP IS S BT AT 5 & 2. 3 1 AR I A
IR ANHE R B, ST DR I i S B 2 s A A

N DU ZE SRR 1S A A E — XS FUI, 4 9 FR

W TS 0 B9 72 Ak, WA IO i {7 A MR R —
RSB 140 07 3 LA 22— M, AN B 45 H A A A
XA R A B E T G, WRAR TSR R A

%
=1

HAIUEAE R 7 Boll stress for through keyway
%ﬁﬁﬂ‘fﬁ Key stress for through keyway

7001 © gru*ﬂﬂiﬁﬂz Bolt stress for no;
.

BRI Koy stress for ng

hrough kcyw‘ay
600

500
400

300

RAAGA RS S

Different composite structure stress o/ MPa

200

B

50 100 150 200 250 300
BB TE S1Bol preload I7/kN
(a) NRIGHAEISRAR BB 3 b
(a) Stress contrast of screw bolt and end face key for
different composite structure

ough keyway

IO7 Sy B O, BT LA AR AT SRR A X LA
2.5 HEHFETEANESERN IR
TEPCRYF LA BT R, B 25 AN [R] B2 )
A AR PS5 7 S04 AR R R AE T AR ik
IO 7% RE-HH AR 28T ) S5 PR B 0 52 5 45 F B2 T 9 520
U RT3 B S R S AL B B D7 SRR U HLE N
FESLBRHAR I A, I o3 A LA 10 s, IR

IS4
w

£
3

> B AR R 7 Bolt stress for through keyway

© FUEREE MR F7 Key stress for (hrough keyway

© AN RG2S ] Bolt stress for non-through keyway
. SFENIBER /] Key stress for non-through keyway

w
G

) ) w
= S z
3 =3 3

HAGHAR RIS

Different composite structure stress o/ MPa

3

100 150 200 250 300
R T SIBoll preload I7/kN
(b) AN RIS AR 3R S RO RSB B S 7 % L
(b) Stress contrast of roller and quick replacing roller
for different composite structure

9 EALHIBCTA RS 8 R0

Fig.9 Stress contrast for different composite structure



F43EH 1

KM SR AT B AL PR 52 5 A R 1 ) 23 A B AR5 127

ESUEPIE SN S SONMPIE S § R PN 3
TR B R AT o R A8 A v ke 3 24
A AESEPRHLE AR DL A5 R | s ek
(RIS ELAHS A, F 4 R 2 B30 A A A AT R 1Y

e 800
> %5 1R N /7 Bollt stress for rated torque
© HUE AL ) Key stress que

© SERRHAEERKE R /] Bolt stre: al (o
o BRI AT Key stress

S 700

s
Z 600
5

£ 2
=3 =3

g

Z 200

ENGE: V22 o)
Composite structure stress for different torq; /M

g
£ 100
i=

SRR T /7Bolt preload F//kN
(a) R FIHISE TR B R 755 H
(a) Stress contrast of screw bolt and end face
key for different torque

50 100 150 200 250 300

S E B WA TS T3 K, AN [l HL 8 28 A 9 7
b BN T PRGEIR AN S B ) T AR NE
AR R, oA R AR T, Bl R A 101 5K 0 48 K
SR DR R Y A B KN iU A T RS

£ 100

pow w
2 £ 2

ructure stress for different torque o/ M
w

ENGE VR Al v

t

osite s

£ 100
o

50 100 150 200 250 300
S HUE /IBolt preload F/kN
(b) AR FIHHSE T 4l S B R B BB g% L
(b) Stress contrast of roller and quick replacing
roller for different torque

V10 HHAR B AN [ 5 |3 A 7 T3 6 b

Fig.10  Stress contrast of composite structure for different torque

2.6 NG
(1) 884 0y 10 K gk K, S BUBR A By ) B bt
K, 45 5 IR B 55 78 B T IR | 8% i 10K a0,
TR BESZ BN T 3K, 25 B 3k B L 5 i R 1T 4
IR, PRI M AR 1 715 T R E 200 kN ~ 250 kN 2 [&]
£, WA, TESLEE Y h— e BEEH 12. 9 G igse

(2) R4 T 5 ) T BT, B R R AR
R TS5, AN [F) 0045 1 I T B fig % 1k 21 450
MPa, O £ i il it 45 948 IR B, DR e AE 45 44 e
PRV LT, I3 FH B G T o R i, 7R R 1B
AT W S A SR | DAL TR AR (1) 3 HE 0

(3) SCH ERAEE T HRH AR 2 A v S 1) AN [R] 3
1N R E I i YN o T S S | S
RAZEFAEXS R, 7E R S5 45 1 T, BB 1 1 ) AE X /)N
AR B T 2 MM 2 0 45 ) v ) B Ry 55 A BT, W Rl
BRI A A RN T R B R 2, (A
TN T2 AR IEAS & AR AT 48

(4) A T 000 V8 4 4 R 67 28 1) B8 4 L
REAR Ry 85% %5 HILAE I, e MR 00 S e KB T,
XA 1N 7 RS2 /N  FE SRR T ) R
Ko AR N 1 4 — R R B BRI, X S5 A A% SR Y
HERR A B

(5) Bl A W T 5 ) 3G K, R W 25 d i 38
SRt VAR Sy ST VA N e A N DB s s S e R
BRITE T, Bl 25 B 11 % A3 Rt i e Ry g 5
AT HRS R S A R IR G T, OIS T
- WAPIF N30 N

3 EAEMMMIEIRELNA
& FH B b 28 7] T 2530 R RP140-65 4

FEMUH T B AR, % 28 A 15145 Ak H s
W 120 J30, AEPEAET 12 T, AR R4k 2013 4F
6 A7 MR TR A% WRE, T E iR
£ R T R DR R 0 25 4 AT T R T ARk
N AN 11 B, SR TR E R 254 1 A AR
Jite TP il T R e e o A A AT T A
E{aE

(a) RP140-6548 NI FL R 30
(a) Assembly inspection for
RP140-65 roller press

(b) RP140-65%8 FEAL B %1%
(b) RP140-65 roller press puts
into production

Bl 11 TRP140-65 AL TR AN
Fig.11  TRP140-65 roller press engineering application

BT R ENLIR =BT R R is TR T AR,
RO EST . 5l M R ALY
FOCHRE TAER L 64T, B L2 G, is K IH R e
RP140-65 4R EAL Tl b an &l 11 froR, SEBrfii
it R SRR LAY S B el R Ty 2R 2 SR A T Y
80% , v S35 BT EL 2R R, LA T 2R /N7 1 )
HEAR, (R AL S B e R e PE T &

4 it

ARSI B X — R AR LRl s R I 25 48 2R A T
TR IT R, R T IR R A A A R A LR
FHE IR SR A5 A AT TR L
TEN IR A R Ansys Workbench X LA I &5 44 &



128 LM R 2021 4F
AT T A RO R o, AR gL, B RO TS CHENG DaXian. Mechanical design manual: The fifth edition [ M].
Iﬁléﬁﬂﬂﬁ’ﬂj \;IQ Iﬁlﬁ%@ﬁ%jﬂ Hj(,juf? iy ﬁ%%*@ Egm Beijing : Chemical Industry Press,2008:64-227 (In Chinese).
I, ST BB R At g (O D T B ST AL

SAMEANTEAE B R [T ] B B S F5E, 2018,34(4) : 95-
UL, MR VA M5 TR 3 — 5 B, T o
*ﬂmj%ﬁﬂg*j}ﬁx‘—jzé*@%ﬁﬁg ?ﬁ "ﬁlﬂﬁjﬁo *Ejﬁﬁ*ﬁ CHEN Jin, ZHAO BinBin, LIAN YuChen, et al.Study on the elastic
%‘VE\‘ ’ Xﬂ‘ RP140-65 ﬂ%iﬁ}im&ﬁ? T E@I E&‘H‘ N ﬁrﬁ'J interaction of bolt group of engine disk-shaft connected structure[ J].
%&I%%’ﬂﬁ@ﬁﬁo &% A *&Fﬂ s5alll , @J}Hiﬁ% a Machine Design and Research, 2018,34(4) :95-99(In Chinese).
W, PG, O T A R g L s L7 T PR, R SRR R A BRI AR
. [J]. TR RZFSIR(ETI) , 2018, 31(6) :55-60.
EF‘j]H [/J\?E}—Lm}zﬁ © LI JianCheng, CHEN Zhenlei, LIAO JunXiong, et al. Finite
%%iﬁﬁ( References) element analysis of spiral thread model [ J ]. Journal of Ningbo
University (NSEE) ,2018, 31(6) :55-60 (In Chinese).
[ 1] f&ociE, RES, BT, 5 SENUARMSS W BOR B[ T].97 10 [ 8] HMle, & ZE fiEsrr Pugie i B no W Ak Jy i 5 (0],
HLK,2014,42(11) :83-86. HUBBFSE 5, 2019,32(1) :62-67.
JIAN YuanXia, ZHU WeiBing, XIAO GongFang, et al. HUANG JingYao, PENG Jun. Research on simplified method of
Improvement design on structure of roller of roller press[ J |.Mining & bolted joints in simulation analysis [ J |. Mechanical Research &
Processing Equipment,2014,42(11) :83-86 (In Chinese). Application,2019,32(1) :62-67 (In Chinese).
[2] ’ff‘l‘ﬂj%ﬁ,%j‘ﬁg,ﬁ?]‘/ﬁﬁ(,%%MXIJ(%EEEI%JE%EU:.&*E@@HJ [9] £ m. #7T Ansys Workbench 2 3 1S ) A 7 v 1 A FR T
[J]. B LB, 2014,42(7) :162-165. SAMTLI]. RFSEHIEAR ,2019,287(8) £ 126-129.
FU XiaoRong, ZHANG GuanglJi, XU HuaiZheng, et al. Quick WANG Li. Finite element analysis of different modeling methods for
disassembly technique application for split extrusion roller [ J]. bolted connections based on ANSYS Workbench [ J]. Automobile
Mining & Processing Equipment, 2014, 42 (7). 162-165 (In Applied Technology,2019,287(8) :126-129 (In Chinese).
Chinese) . [10] ZFETR, &30, BRF. BT RITHEARMIRE L SRS
[3] FEWE, M I%, 5065, % i RERENLUT BT R AR Es 45 RERFZE)]. AAEPURYS AL TH AR, 2018, 538(12) :34-
F[ P . Z1.201320324252,2014-01-22. 38.
WANG YaQiang, HAO Bing, ZHANG GuangYu, et al. A joint LI WeiMin, ZHAO WenChuan, TANG ZhaoFeng. Automobile
structure of extrusion roller shaft for high pressure grinding roller engine sealing performance study based on finite element technology
[P]. China;Z1.201320324252,2014-01-22 (In Chinese). [J].Modular Machine Tool & Automatic Manufacturing Technique,
[4] BAGE SeRE, D55, & BEPUARR O RESRE LS P]. 2018, 538(12) :34-38 (In Chinese).
HhE . Z1.201420101060, 2014-07-30. (11] £ &, WO AIRITIH R ) &5 5 R A AL B T ] AL
ZHAO YiDe, CHAI XingTeng, MA XiuKuan, et al. Quick replacing TS5 A3, 2014,184(3) :61-63.
structure for roller press[ P]. China; Z1.201420101060, 2014-07-30 WANG Xin, QI ChengSong. The treatment of stress singularity
(In Chinese). problem in finite element analysis [ J ]. Mechanical Engineering &
[5] WK MU F0h: 55 AR [ M. L5 A2 ol s ik, Automation,2014,184(3) :61-63 (In Chinese).

2008 :64-227.



