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Discussion on the Direction of Sudden Change of Bending Moment at the Action of
Concentrated Couple
Xiaomei Liu, Zhiyi Fan, Peichao Li
School of Mechanical and Automotive Engineering, Shanghai University of Engineering Science
[Abstract] Drawing the internal force diagram of a beam is a basic and important content in material mechanics.
Fast and accurate drawing of shear force diagram and bending moment diagram is the learning goal of the
chapter on beam bending deformation. The shear force diagram will change suddenly when the concentrated
force acts, and the bending moment diagram will change suddenly when the concentrated couple acts. During
the teaching process, it was found that many students are prone to making mistakes in the judgment of the

sudden change direction of the bending moment diagram where the concentrated couple acts. In response to

this phenomenon, this article proposes several analysis and quick judgment methods.

[Key words] concentrated couple; bending moment diagram; sudden change; direction

ANFIVE PoiP e A SR T8 ]
B RS AR R AR G, JUHAE
T2 3 SRS BE 3 #r S8 e v o
DR A A R 589 70, SHM
Wy KRR RIS, (H25%
e T AR AR KBS ) 85 R
AR TCVER A T3 R AR g e o

BY I RALT oy B (BN 5y “HfE)
BRI, B WErassng ik,
EAF AT, T FDAER TR, AU,
TN A, (BRI “HE 22
R, WG HERKLER. ST
SRR BN, A B 122 R S 405,
IR TIE, A1 S Kt
FEIR) N RAR . MR Z 5 B B
I, FEMEENR AR SLE, KIS
FEPEIR Z ) B RAR . SEbR BT 2R T

FEdnst, TRt

IERRIRRIR Ny 225 R AT /g
P, FESEROME (BRI fERIAL,
APERERE (B1))) RARAE, RARE
Tz LT SR M (SRR
M. Z=TRATTFAE, NIBIELFHE
W: WA LA, R
A, BB RS, RAARSTZED )
KN, A G IFRT A Bl
DI LR, B A 5 ez M
RAZ . AL IR FIAL, IR R,
RABFTZEP BN HEH
RN ET, SRR L5 ez A
TRAZ. XIEREE o2 (R
FE12% CE2RO) 1R

XA B AL S R B SR AR R I
IR E R, RAEEIR S )

AR T A7 T RE AR R 2 25 AR A
HIERN R, FT b, ASHRHRA N
TR BRI ZoR A E b sl rh o
FIAL, B9 s RAR IR E -

1 ORERE

B AR T RN 1, ME)
S A ) IE RIS AZ TR E L. 1K
ANTE T 50 75 AR IE A5 e e X
—R EMEARIE, AT AN O
REJEMACIZ . HHTALTENS, BT
ANBE L Ca) BT A A I 18]
AEEh, BB S BT AL,
ULy “ EAT” ik, 1 (b)
BREER A BTN Y AT IE,
PRIL AR e NIk, 83,
TN AR N S, A2 b 7AR
F T L D0 BT g P ) IE T [ AR, A

74

Copyright (© This word is licensed under a Commons Attibution-Non Commercial 4.0 International License.



Modern Education Forum

MK AFITIT
$ 3565 10 WA 1.0€2020 F

YERM . W FIS ISSND: 2630-5178 / (FFETIS): 380GLO19

AR MGUARS - U 25 4 ] i L5 ) SR

Ve e i
a " i }@

(a) (b)
K1 IEBYANIES
2 BEES
53 AIFESR T U R R E F AR
P SET, BORMIUNR B ik, 77
g2, XA N ST o R

F
Vv
M M+ AM
—ax—V +4V
()
v
M M+ AM
("o
M,
|—ax—|V +av
(b}

12 RHOUNBE ik
B2 () iR, by R TR
WO, T, A PR
WAV RV AV, A PR
HFAERAY | RHHUINE E P
R EF,

Y F, =0

FIFET T RENT, RIS S5 T
%, BUE A E IR, )
V+F - (V+AV) =0
#: AV =F
M2 AV 575 80 (1) 8Y )77 1A —
., BB ENIE. k2, EHT

RNBL LT ) A B aAY
Hf, B EIRAR RN AL

B2 (b) Ao, 35N B AR b
WPEFEE R s My, (BRSO
7l AT M+ AM B ABER
TN B H A B L T TP T R

ZW=0

F IR TR, W IR
1k

M+ AM-M,-VAx-M=0

4 AX =~ 0, 53
AM = M,

K& sy My e &, AM
RIE, IS5 E R A E N IR,

RltE, SR FH A VA BUCR M N BN
WA, FIFE AR, tTEN IR &,
BRI T EIE S O k2 5
X o R —FL

3 i

B AR AMBZEAD, Al e B S
CHRBIVBLES I, BRERISER iR )
8, K haa, S AEdE R Naa®
HIAUER, BHICDBA RS540 7,
S5 4 o BB E A A

qa q
\B D

' »
a | a a |

1 1 1 1

qa q
v T

Y
1\0‘ 75qa Tl. 25qa
VA 0.754a a %
| X
0.25qa
MA

‘ I

0.5qa’

K3 =N IE

SREBRIIA. CLEER T, RJEIRYE
ZIE DR =8, AB. BC. CD
WRIFF KR, ehlN B, EEgETh
IR S BE AL .

MNFE A 2 BY 77 1, AUV E AR
] g g, RIRBT i) 5. AB
BNEA IMER, HIBI A, N
KB 2. BEIE/ER M T &S 7y, 8Y
F1EIA R A . BCBIN & HIMTER
RILEBY SR, J7K~F B 2k . CRRIHEITE
B LT Ty, FEIGET i A,
CDEt HAEFE YIS A 7y, Rk ES g
R E S, REER SIS .

M A7 21 25 4 18], ABFIBCEY S
SEEARIE Z, CDBCATT O MR iy
4. BAMER B WRE T S, R
25 50 PR SRR [ 340 58 1, e A 4
IR T RA, RARMEETHEHEK
NG

4 ZERIE

PoEAEiz R N I, Rl
s RIS B AL, ATRUR A H ik
%o BN A dl N 1, & 7in
b BB ERAR R AR
B R ) R bl i N S
A LUK BB T IR . PARh 7 4G
G, RIEZEIIERTE. SRR
YR ERTE, AFERERZ S HAE
IEBRIF 25 )R

EE&mA:

LHETBERRFARERAR:
IAEHAFE (—) (%5g202001003).

[5% 3Ck]

(1158, 5580 /N k. HH T
AN F (G 2BOM] AL 7 F 2 K F R
#,2016.

(21X Nk, 5. TR ) %
SHBFEEHHELNLHATHF B
3%,2016(30):210-211.

[31Hibbeler R C.Mechanics of Mate
rials (8th Edition)[M].Pearson Prentice
Hall,2010.

EE T

vk (1976——), %, Rk, &
waEEA, #F, W, AAFTE: M
IR EAEL 5

Copyright © This word is licensed under a Commons Attibution-Non Commercial 4.0 International License.

75



