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Abstract

For collision with friction, the change of the state of tangential motion of contact point may cause
the change of direction and magnitude of the frictional force. The direct use of the traditional in-
stantaneous collision hypothesis may cause the energy inconsistence. Contact-impact model is
built based on continuous contact force method. In this model nonlinear damping spring model is
used on normal and non-smooth Coulomb friction model is used on tangential. The classic exam-
ple of oblique impact is a rigid body system consisted by a member bar and ground. Dynamics si-
mulations are done in the process of impact for this classic example. Study the movement varia-
tion and the corresponding sliding mode of this system on different friction coefficients, different
initial velocity and different initial configuration. With this model, the complex tangential sliding
mode during the impact process is demonstrated, which provide the basis for the choice of the col-
lision model.
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Figure 1. Sketch map of the collision between the uniform thin rod and the ground
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Figure 2. Curves of normal contact force under different initial configurations
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Figure 3. Normal contact force curve of different friction coefficient method
E 3. TRIEZEAK T AEIEM AT ML

Z, B 7 HERAE B AN, LB RO, el 7 (A 23/ o DRI mT DIGE i 486 K B 58 ok
IR/ ] Al D
AT LA R 1= 0 I, Rl Ay 1.448x107 s 5 1 =0.1, Rlf A 1.450x10* s ; £ =0.5,
MEFEI (8] 9 1.451x10™ s 3 1 =0.8, it A A 1.452x10™ s o $3%fik 7 B0 4F P i 6] £ Bt 25 B 4 2R B 48k
BT HIE B E, B S D) )l P R Al AR R BN B 0, DREAS 2 HH BRURS i 5  1 0

O,



TR, kSCH]

MG, ERDITRAR R, FEREER RSN, R d A A B 0 D) 17 3 P A RN o
4.2. RHERIERYIRERNIRAEIE

31

IR AIS Df"id)(x%,y%)z(—— —J, FESA 50 0 =%, MIFIILTE @ = p =40 radjs , UL

R EE BN IE .

4040

TR AT DA B ST R R AN ] 4 OR, 4t =8.28%107° s B, 5l s V) AR 0, BER

I AREE AN,

AR R B, R B 4

SRS RN AR B I ZI SR B BB 1 S BOKBEH IR AR, WK 5 Pros, BIREHESOR, T
152 B SEBR I BERR I UG 28 /N T K BEHE 7, DRl L AEARE 45 ROATAT 14— B AL TR IR A o

SR GF HIGAIE 7 AEPT BOE IIATAR S 1F S, LR R TP i S QA e 1 0L JT IR s 5 £ R
By BUR B Rt — BB RIE i 25

5. BEHEG

ARSOR P SR 3 0 7 R S AR A R AR A AR o BT B2 AT 5 b T AR A e ST, Xl o R
BEATEN I A0 o W FEAS R IRTAG LI W06 B R JRE 5 A N AR 38 sl K AR AR B A L PR B A 2K

BRI 45

VHEREEAN, VAR AR ) AT AR AR A, 385 (Rl 3 VR AR 0 R B AE LA 5 00 T 5

AL
JESE R BN,
T v e R

I e 2 B, AR T VTS SRE RIS B BN , 125 WE L I Il A5

Fefih m B/

o
o

o © e
& @ N
T T

s
Vg

o
>
/

0.3} ¥
0.2f .

0.1+

Velocity on horizontal of the point B(m/s)
/

_O.1 1 1 1 1 1 1
0

time(s)

N
co
(o]

x10°

Figure 4. Tangential velocity of contact point in contact impact process
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Figure 5. Actual friction and maximum static friction
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