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Fig.1 A cantilever subjected to an oblique
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Table 1 Dimensions and properties of cantilever

b/m h/m L/m 0/ (kg/m*) Y/ (N/m*>) My (N°'m) No/N

0.02 0.005 0.125 2.7X10° 3X 108 3.75 30000
TR SR B VLR . phd 5 1 58k T 2 [ R A «=0".30".60 , i

\ E 20402 -
YIARTR IR G/ mL=0.2, 1, TR NI NS HEA M‘;:%G @ ]‘;40 - O)=1° THE 25 R dn

B3 ~ B 7 BT, o s R WU AR (g 25 R, SR s A B A L

B3 g5 TR BN IR o/ T, MR B EAIL T IR ATRALE A/ L, X ELRFAE I (8]
HUN T,=L JmL/Mo. W3 ZATET LA B, oSty £ A2 R4 A0, 55 1045 il 100 38 30 A e 7]
B, B R A AR A AL AT M EEEL L IRy I A2 S A8 S 2. M AR KR, BATEINAEAT
L IE N . AEBTBL L J 13 W, AR AT B0 8L BE I el I AR R

5 SRR AL, USRS G R AR AT B RE B U A A AL, i AR T
CZHR. AR HRNRAMELN A, TENRAME A/L JIER 2. MG
Ol BT i B AL B A, 5 B R 5 AR FRI .

K 4 S5 Rl RAEBATE IR HE A 247 21 A I 2 #2288 il B & 49 E e £/ Eo
A 1) I 248 PR IR (K T BN IS 6 BE o/ Eo. AN 4 7T DA B, TR e, AEAT AR B BODUBR
AT 55 AR B LB S I BN — 28 i, T Rbrh e A o= 60" R B LG/ mL
=0.2, 1, RUBARL TSR H 15 AR REAE R i A ) — B L P o % . H a2, IR
TR B, B R T 55 HY 0725 i A2 TP e B SR L AR N




300 B 5 W iE 19 %
1.0 . 1.0
G/mi =0.2 6’00 . - p = Giml= 1 60° 30
30 e
B Flexural solution
-3 S Flexural solution .
< 05 - = 05
~ -
Double hinge -------- ; Double hinge --------.-
Single hinge Single lunge
(a) /7 @®)
0 .
0 0.02 0.04 0.06 0 0.02 0.04 0.06 0.08
oT, ",
K3 BEPEERHI AL E 5 A 85K &
Fig.3  Comparison of non-dimensional plastic hinge position versus time ¢/ T,
0.8 0.43
(/ml=02 Flexural solution 04] Gmi=1 Doubie hinge -~ - =
Single hinge
0.6
- 0.3
s | = Flexural solution
3 04 Double hinge --------- @; 02
a . &
Single hinge
0.2 — 0.1
0 A @ 0 e )
0 0.2 0.4 0.6 0.8 1.0 0 0.2 0.4 0.6 0.8 1.0
x/L XL
K4 RO, x OB S 2RI B &

Fig.4 Distribution of non-dimensional energy dissipated by bending within beam segment (0, x)

0.8
| Grml=1
‘6—(’)" 0.6 /m
G/mi=0.2 5] .
3 h} Double huge --------
[‘n: Double hinge -.-..-.... 0.4 Single hinge
Single hinge
30°
i' FAN 0.2
1 [
i ) |
ﬁ) Flexura] solution ' (b) Flexural\solutlon
: ) . N\ 0
0.2 0.4 0.6 0.8 1.0 0 0.2 0.4 0.6 0.8 1.0
x/L xL

K5 BEAE 0, o ) B Py Bl 17 A2 TR WAL fiE

Fig.5 Distribution of non-dimensional energy dissipated by

B 5 SRR SR AT B BU 1A A2 T Bt IR SO e 2

stretching within beam segment (0, x)

£ Hl 1) A2 FEAFAE I B, 5 ) 2 36 /0

JiR B EE AR e A (B0 G/ mL=0.2 R a=60"), XUEAR AL 50 (1 17 25 T g B B i

AL N

X RERERIAE 1) Je 1y B BL WITEBL HB JT 46 I S AR FS 17] 3 55 164 i o o 75 ) A B O 1 e
2 Z JR SR ER A S ey AR T s, HB BUE L e b Y BCRSIRES B KB E

AR 0, o) KB BEE Ep (12)/ Eo~ FRUm R 1E 1,

Lol Br B B B A 0 (o) SO

BAE 1, % L WrECET IR A B R E (1)) By SITESR 3, X L



FRIEAR S i 0 52 AR ol 1 W 28 1 T R ) U A 7Y

301

Ep (L‘z) — J(:Mgél (¢ )dt

31D

MR 3T ULE R, L 1 e 1 BrBCE, HB BRGeiREl B 15 5% 1 [t HB BLGe iR e sh M Ui

IR SR /.
2 Hi AT R AT A B
Table 2 Terminal hinge position when axial movement ceases
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DOUBLE HINGE MODEL FOR OBLIQUE IMPACT AT THE
TIP OF A RIGID-PLASTIC CANTILEVER

Mu Jianchun, Zhang Tieguang
(Taiyuan University of Technology, Institute of Applied Mechanics, Taiyuan, 030024 )

ABSTRACT An oblique impulsive loading applied on a point at the tip of a rigid-plastic cantilever can
introduce axial stress and bending moment acting in any cross sections of the beam.The axial force and
bending moment at the deformed section must satisfy the yield condition. The yield function satisfies a lo-
cal extreme at the back side of the traveling hinge where yield occurs. With the coupling of the axial force
and bending moment, the shear force at a traveling hinge is not necessary to be zero.This non-vanishing
shear stress gives multiple travelling hinges if the beam is sufficient long. Calculations of a double hinge
model are compared with that of the single hinge model. It demonstrates that single hinge model is reason-
able as an approximation of this model.

KEY WORDS oblique impact, rigid-plastic, cantilever, bending moment and axial force, interaction

yield condition



