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Research on Tapered Roller Pressurized Structure

of Dry Disk Brake for Tracked Vehicle
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Abstract: To improve the service performance of the dry disc brakes for tracked vehicles,a novel pressurized
structure based on the taper roller is proposed and studied. The extension of generatrix is intersected with the axis of
pressurized structure to guarantee the pure rolling condition for the taper roller and brake. The full arc convex and arc
modified form are given to improve the mechanical performance of tapered roller. Based on penalty contact algorithm,
the circular arc, tapered roller and improved types are analyzed and compared using explicit finite element method un—
der typical brake condition. Numerical simulation results show that the stress state is great improved because the pro—
posed roller is line contact instead of point contact of spherical billiard. The full arc convex and arc modified form can
eliminate the boundary effect of roller. Not only the maximum effective stress is reduced, but also the uniform stress a—
long axis is guaranteed for the full arc convex roller.

Key words: vehicle engineering ; brake ; pressurized structure ; explicit finite element ; tapered roller

% Wi HH:2020-05-10
BEE&WE: T 5HEa= SRS E (237099000000170008) , Innovation Research Project of Basic Product of Ministry of Industry and
Information Technology of China(237099000000170008 )
TEBEN AEE N (1983—), 53, IR I, WIRE R R0, 1k
+ AR, E-mail : renyiru@hnu.edu.cn



512 FERANAE  JEAT 40T 2 Sl B R T I LR BF 7 47
W& ErEREn st WIShARC 2O RIIEE WL ST A NI 2 R, IS5 i S

B D0 RPL B P R R A A DG B A
#B UL ShRe R S AR A BT R, O T
W Zh sy i s R G RE R ANSZ T A FLEE, A5
NFETF Recurdyn BAFEE ST T R E 7 42045 AR
SR JE R F IR A M 7k 18 3 T B,
Syl B g R AR AR,

W T AR oY B s 2%, mblsh | e i
SEVERBZOR MOk Sy, X S PR RE B9 2R Bk
E. wshd R, TR FRECE Z AR 5l
Tl Bl BEAR 23 7 AR BB IRLRE L S0 ) 2 B E RE
HETT P BERERIRAR, mtERERIshasai Bt 215
HORBEEL 59 fin AU 2 R Ui shs b i B
BEHE T Bl 04 e il D SRR BRI I S EOK
PNHR B RS2 TR B AT IR, (11545
P ARG B R  H  ™ R A PR S T RS N
MU R ST R PE R b L, NS s T
SRR T | AL AR S ST T
Iz e,

ST R TR 2 R 2 I AT TP A% 336 2 1 G
Gl S L O D 1A AN R i | WS
EPEVER. tlsh e e Rt B, th TAETE R
T AR I M S PR AGURT S Tl B A A, B
FAAE R 0 B BRI AR i S A, R Ry A
TEAdAS 37 RS AR ™ B A B Y A 4 A
PLBh PR E— 04T}, AR IG%E S 3 55 00
FET, hlshasE SR T I 2D R, dZhERE
R AR 3T RS2 1 B Ry I ) B A AR SR
SR RE 372549 , th T 7450 5
SRR T SR A, SO BB ) R S5
TR AN Gy T A IR A5 i 5. SRy 1 8/N I AT A 19 42
Sk 7 3, A v IS ATLAS) 4 g, TR T L R 4
S5 R BRI SN I AL RS 1 RE £ TR B 2 5C H Y
PEH],

J T RTINEAUG R TERE , TEMEGEBRIE T
T AR 4 B il E 2 T — o A [ VR - n s
UK, X Hab AT 1745 M0 Hr. TR AL B3R T
DCHE R B VR T-45 4, MRS T T AL i 25
FPERE.

1 &G MEN

TR HShE B 1 R, 125 E
TR EREESR SRR B stk R Sh B AT ARG

Mo sh BEANTT =AU, Fesh MM s LA 3
THESS . IR, 3T BT I AR e sh
Fesh)m , sy SR TR R AR 4R 1) _Eaz gy, 38 fl e 5h
BB S . RIS mE, S shaE o A e
gly, j TR T Y3s Shia A sk AR s g, ek
ESN RS 1] AR BEEE. b nl UL s ALK ]
li) 3 g D i 1) 3 0 38 DR S R A L 2 —
G NEILAH, T S sh i M2 sh#t )
VRIE Z 18] A 5 42 i, AT 32 JSC Ak T AR DN, e 2 33
227 3 e TR A L 4 [

A1 #shELmAE

Fig.1 Structure of brake system
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Fig.2 Structure of marble disk
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Fig.3 Tapered roller structure
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Fig.4 Profile map of tapered roller pressurized structure
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Fig.5 Dimension of tapered roller

2.2 MHBEERT

N T HRTHAHER T1 SR, LRI R R
TR L, B UMCE R R HEVR 145 D TR
GO, Vit 1 RIS TR 5 SIS 1 074G g
IR . FSME IERLANE 6 B , iR R 51 ik
GO TR, TR T-REL R P ] A LA Sy
RN LR Z i SR, I B R R — M7

)4 o SHHIE ], 355 H AR TR A sC  EEA
Bh WO R S, PR KN L., AR KN
L, BHCERR R U] BZn K R
B 0.7 %, BI L, =0.7L. FISMEIERRE FRE P HL
FESICA LTSS, (RIS IE R T R Lk 7 R

K3 PR,
Rz—L—g—\/Rz—x2 |x|BL—e
4 2
y= (3)
0 |% |<L7e

o |

L,
L

Ao HiteMApERT
Fig.6  The improved tapered roller
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Fig.7 Circular arc tapered roller
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Fig.9 Relationship between output thrust and deformation
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Fig.10 The finite element model of tapered

roller pressurized structure
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Fig.11 The Von—Mises stress of spherical

billiard and tapered roller
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Fig.12 The stress along generatrix
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Fig.15 The stress along generatrix of different tapered roller
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