Advances in Education {(H# /&, 2022, 12(11), 4781-4785 Hans X
Published Online November 2022 in Hans. http://www.hanspub.org/journal/ae
https://doi.org/10.12677/ae.2022.1211730

SN TR
BE5ii

B ¥, Filk
SRR TR, L

ks H . 20224104 16H; FHAHEM: 20224F11 A 14H; KA H: 20224811 421H

=

RN FRIFZ TRV LMBRELZ —, REEEAZVERA—TIRR. TBAHENZER, Rl
M/ ZRBEFIBE — SRR WA, XA HEEHE: EEERENEE. — M RIETH
PR FPRGIE R FTERRAAALASARE D9 AT A T P9 BRIEA 32 o 170 DA % L 7 9 P 5 AR 7 P S X
K. A3CRE THEENRRSESE, HREEIREIZRINENSS.

XA
BHESFHSE, HTHE, BES®

Reflection and Discussion of Several
Problems on the Teaching of Elasticity

Zhang Que, Yuchun Li
College of Civil Engineering, Tongji University, Shanghai

Received: Oct. 16™, 2022; accepted: Nov. 14", 2022; published: Nov. 21%, 2022

Abstract

Elasticity is one of the required courses for many engineering majors. Although elasticity has be-
come a systematic, complete and rigorous discipline, there are still some puzzles and problems in
the teaching of elasticity. The problems include 1) Reflections on Saint Venant’s principle; 2) The
paradox of stress state in an exercise; 3) Why can the displacement solution of semi-infinite body
be used to the contact problem of two spheres? 4) The definition of “stress intensity” and “strain
intensity”. The ideas and views put forward in this paper can be used as a reference for teachers
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and students who teach and learn elasticity.
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Figure 1. The stress at the end of the beam tends to diverge
and be uniform during transmission
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Figure 2. The crack destroys the continuity of the elastomer (re-
sulting in the failure of the Saint-venant principle)
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Figure 3. Stress paradox at the upper right corner
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Figure 4. The solution of the displacement of the semi-infinite body and the sphere

& 4. FTPRAFMIBEE ERIE AN RE

X i) B B BUARR RO, Bildn: HEATEITHER, LUK I REDR GBI, A BB
R ANERR, HBATEAAEMER B, DU S 1 RBEREHERIY, R EGE — A RE. 3T
PHERVRSRE R i) RO 5, RSN EAE IR, SRS A i AR B, LA 9 AR /N T BR AR 1Y
AR, DA AR 0 REORWL S ERAR I, BRAR B A2 T UL AUE SO FRR, AR = T EATTh e Bk oK
MLEEHBTT,  SXN (RBR T A T DA S e TE PR PRI SR, IS At ) L4 5| P =42 JE BR AR T 52 24 Bk 7 A7 1 2
TER R AR M, AR O I I B AT AL s SRR Az /N T BRAR AR, 11 SE B PUER 4R 1) 3
P Al [ S 2 X — 2%, RLURAS BRI S IR0 45 AR &

X T ERI S R, A5 I8 VBRI, KR ERS B LR AR 25 1 A 2, it TCVE A5 2P ER

DOI: 10.12677/ae.2022.1211730 4784 HHHRE


https://doi.org/10.12677/ae.2022.1211730

W, FiEF

AR B A 2 i ) LR

AN RIE ISR TSR R W R, Bln: FAR 2 PR e NP R T R
RO AN IR, SRR A AE R B T L A3 57 2 e R, SR RSP ARG T R AR, RN
TG B B L TR s SRR AR AR LE B MR 2, B DA DA AR B RE R ROBE SR 42 b T I, 7T UK i 1A
ARG, PRI AT AR RER AP BOL IR A -

4. XF “MNEE" 5 “NETBE" EXHNER
DU VFZ 3 D1 BOR TR NG « RLTHRIE 15 RIARHRIE 4 SO

O'izﬁ\/(o-x o +(Gy—az)2+(az—O'X)2+6(szy+z'xzz+r§z) "

:i%ﬂq_%fq%_%ﬁq o) (EFIAET)
5 = gy (e +ley e +leman 305 7 22)
)

1+VJ ) (e ) + (e e ) (BRI T)

DA b (58 CERFR T 5 E ri@ e XA —3, AR S SR )% i R 9 B2 AR, 1Ak, 4
FRATTR FH i FH s L A (i Ansys B2 7)) i30T 87 5 BRI HiS, ARZ r= A iR EL . E Bl H e SO LR
(1) =5 RN “EERLRL T (equivalent stress)” 5 “ZE RGN AR (equivalent strain)” , 3 o, K &, Fon o
o, WFKA Von Mises N 77, 5 H T A4 Bk 55 B vH 5 B AR S A 8 o T8 /755 B (stress - intensity) U]

E N
o, =Max(|o, -3 |.|o, — 03|,y — o) (LR 147 T) ®)
(3)=\tHx A Tresca N /7.
5. &R

ASCUE T A2 U R, S5 HANIN . 1) ek e IR EA BT B AL T AR N T A%
BERFALE, T (A% MR T R AR (R R, SR R D N A ST AR S S s (A ) s R AR R )
b WOFESE R BOR R 4E R R HBTERE S 2) ASCERH T — R 2 BT PIRAS H LR I S A
3) AT R B 1R T 9 A 2R 0 VT FR~F T PR AL A 255 7T 3 79 /1 B T P42 i ] 7t
4) AL T HET NIRRT 5 NARSRE R S R A E SR Bk

SE K

[1] FLABEE. F4emd R EWE I TAELER[]. il 2, 1990, 11(3): 35-40.
[2] F#oh. 24w EERREAN[]. J15 5558, 1980, 2(4): 72-73.
B8] Rz, stkJyza(k) M1 Jbst: mA0E ikt 2006.

[4] 5. sav7i%# M. bt =5 808 Hihi, 2016.

[5] Takahashi, K. (1986) Relative Rigidity of Structures and Saint Venant’s Principle. Transactions of the Japan Society of
Mechanical Engineers Series A, 52, 2615-2621. (In Japanese) https://doi.org/10.1299/kikaia.52.2615

[6] FE3esk. #M:fIEREIM]. B RG22 R, 2009.

DOI: 10.12677/ae.2022.1211730 4785 HHHRE


https://doi.org/10.12677/ae.2022.1211730
https://doi.org/10.1299/kikaia.52.2615

	弹性力学教学中若干问题的思考与讨论
	摘  要
	关键词
	Reflection and Discussion of Several Problems on the Teaching of Elasticity
	Abstract
	Keywords
	1. 关于圣维南原理的思考
	2. 一个练习题应力状态的悖论
	3. 为什么表面为平面的半无限体位移解答可用于两个球面体的接触问题？
	4. 关于“应力强度”与“应变强度”定义的澄清
	5. 结语
	参考文献

