EhE HEBE

(Strensth for Torsion or Twisting)

% - Eﬁ [E] % EH'E (Cylindrical Bars)

g-HAFOE A2 B8/ w7 BEEY b= HEFEH/
i=EMATIH =183 (Couple moment) P. 1 7 i fj # v - Fig. 528
SRAMZIAE =TT FT7 Y XM ab ~ BHEH R (Helix) ot/
b F o, |

. ' Y, P
WILERE T 7B 7B ,"'"% g/ N\ F
t 9 l'Mt
vir IRM=aZ v = K L,
. _ pN h
ﬁ(%ﬁ; Fig. 529 =53 2 fn % % ¢
B EFEIRAYIEX = Fig. 528.

vt 7@ v xry x=HEFEI MW F B =Flx v
THRE YT ZIMmrE Y
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rksmz=v58H0
ZER =2y 7 HEE
CEWM=EXVEY T H
Ry 28R R B=%
E I L
(¢) FWM=FRAYFE4
2% AL IEFHER

. .
L

b o, Fig. 529.
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) #HE/ TEHY 7 HHE UHE - AFE TR 7 2% = Loy -
Ef=-FEYBY>FHF7 N
() BB /W =FR=-Fol k=R veBr BNz g
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Ve
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of torsion) X e WM AE FEH 2 & A M, = FHFRA2, RS
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AREd 25 BF 5 v xH 5o
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=ﬂhby&yﬁiaﬁﬁ=ﬁ?ﬁ7S&:pbv&/@ﬁ
EBEAB=7,.dc & 2 0
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sz o mxBRBE-RY 7EX NV A JENHI o PR v

A =7 =Gy’
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=L

WhH s FHA-AHE=BR=Er > r vt 5 0 FEKSA
~EfA=7 kB2 rE7mr, HSCGTFrEBEREY —ET NV
Bh=EHH HHRE Fig. 831@ 7u7ERTR~7 v
I FT Ve voBEBMETEEREUR =R X V="
=AY, BEVvCGIFEH=Rr O UBE 7T rEa =~
HE 3 fr ~ Fig. 531 ® ~ 4o * Hy

Bwrro
oz omxEBhATWNKE
i =f e <Bim=4&xrE
Mh=HY s&EXvEITE
FE =N =R ARE = Fig. 531.
vrFrvaF IR EF Fig 532 sz fhE M 75 X —
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rEBEEREY LR BHE Y RILA
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BEYGIRKEBFYI vE7 v
’
SR B hEE = W2 v EEMEREE (Polar moment of
inertia) ¥ 7 ¥ 5 = v 3 I, = 5% » & v
pP= o'ty
oo [pdr={ear+(par
So L= AT, e (401)

'Y 7R~
M, = ———GT, In= ! I" = 7/ I?+Iy
. r

r r
. M, M,r
e U=t p= L
T, T (402)
G=Mer _ Mo
SRl s e (403)

By 4B B -BANR IR e 2 RA—BEL B - it
ATBEY TEBI IR v @)K = 3 v 5 EHH BEE
BCHFRABovr, B-HBE=17 ~ | |

I,=1=_%d¢ _ =
TV eg 4
FTFTNVN =
Lf[ = TCd" —— 71'7.3
Y] 16 T 3
WEBR=17 7=k Fr» ¥ -BRKE+ + >
M Ebdi= T ps ..
t=Jp 5 B e e (404)
, 16 - M, 2 M
l’s.z _— = PO, .
= - r; ................................... (405)

A L= FEHyE
d=H%HH#H B

EhE & @A OB OE

M;=ﬂ5m1 )Vﬂﬁ‘-g

hEEER=HY 7~
L:g:%@um=%wum

IL+1 z  d—d}r
. M=t 2Ty = T, o
. t r 16 d
— T T
2 r

o=k tBr  BR/ KRErYF

dt—d} T rt—rt
M, < -k, o = " o
té 16 d 2 r

16 d :
B2 M= M

4 ®
d, T 7,
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Fig. 533.

.................. (406)

.................. (407)

FohmaHBEE REFER=y I AT rEE=~

dt—df = d'—(d—2t)' =8d*!

& = [B] )% 1 (Uniform cylindrical shaft) = ¢ 7 A& X » # A8 (Angle of

torsion) 7 HE € v = 4
I =dj (Shaft) / §
T = £ (8 47 radian)
d=2r=1 7 H&E

v+ & » o Fig. 634 = 8 4 7
AW

dt = ———
SA/

W= A’B’=r’dm=—g—dm

dt = 7 dx.
Gr

rEE
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HvREBAIERTR T v b 2 v

o = 180°x 2%,7
T Gd

A T=#H7A8 BLE)
@O RMDR ) Rk 7M=58B#H~y =
ﬁ%?ﬁxy

T ML __ M.
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[f] % B % (Cylindrical solid schaft) + 3
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1800
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HByamyx, BvalfEvsi  ARUAEE =R AR
i TRV ER R E =R EX e v B v AV
HEE-BY FB I I EARRABRI VIBR I FTT M R
IV 3 BE-ERS- 1 PR -SER3 BN TSR
B A7 REY BT AR T AN Bl ~ o~ 3 = 5 H BB
B oE@ygys=ve Fig 82 =RsrrM7RE=%7/1E
KHIRAY T RAFEIZRrv 2 2 BRRE/ BB IRE R v
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(0) RF=WAEFH~ BB =T », |
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ey EEH /=R B ) ~RFTT

(¢) WP WA7 v 2B m-~BER~FET T 2 T

Q) FHPHmArr=EWH/ v 7 EW KB+ I RER
“HEREYIFHY vIRREABMIRY T B
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~f v/ EEE=34 FH~rvEF—F TN

Ay = Fig. 535 = WEMEE 7 R XEE 2 B 75~
S L RS T R EL EEEES £ Bk
F=f» a2+ 7=, A7 7EE=FFT= o R =0B=
re s by P EE Ry BT XBYRAAT o MR ER
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4

tan ¢ = Z’l
y
By W%E > ek
ml2 :”f:z _ 1
b &
T v T
ad dm’-l‘——'tdy’: 0
b? a?
. 4y _ @@ o
T dy [Z ‘yl
# Fig. 535 = ) & 8 =
dy
lan @ = — 24
4 dx’

FrI = kL=RAZETA

o

./ a o
e P O USSR

7,/ - bs'.y' (i)

BF /R~ RY =R2EHlAr, 48 =-HESP 7HE
R=3) Fig 535 BB)XEE7 o) + B 78> 7 MBEE
7H7, WPEOENhc r=2vI W oM Bl =-RF Lk
T PA VST PR e REBEH =R FRIRS
v F IR, =Kk BR 7B

T,= A.x, Ty= By oo, (ii)

AP ABARMEHRF 7 7,

B =Ry vBH A =-HY 5 VERE N~ b v
TR~FVIRAEM, = rF s v F 5 2 A= P =R
TEBHEN f TRY SHEMEITR - ek o s BB

)Vn

jr”'df'z'*'j?y'df'y = M,

BAE ¥ OB W K 159

SA.df.mH- j B.df.4 = M,

f,’,]‘ Em"’df = —-—Z—Gbs, jyzdf = -ZTCLBI) F 7 }Vﬁ =

M, Bﬁg.{%.bt+3 @b = @bB
_ 2 M
B—T ab
. a2 M
.- A'Bbz"7‘aw

A VB 7R MRS SWmb BB 2 EHNT

/=7

Tz.—.-'A_.m:_z_‘ ]'V‘IZ:)‘S @
T A0l eeiiieereesaeesereeeens eess e e (iv)
2 M,
Ty—B'y—T a’b 4
T = 1/1'2-}-72:_2__. M, 1/a4m‘3+b4y2 ..................... (416)
- =0 T &b

(416) X7 Rv~rrt s RY rk-EpmrRY SERAE B=R
SERKEHNIHEXVET AN EEB /- Av/ BE=R7EXE
A EA S TRE Y =2 KT =0, y=Y @Ay 5 HAE
Wb/, '
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o = _72z_ 322 /( z' )2_*_(_(?/1’_)2 (_Z_)g (417)

Ry = —fp = .%'._"+(i£_)2=1 FrAe a2b VRE G
AR 7 o2 f

()=
Phov, BEFEKOI v FIRY FRENPY TEK G F o
R/GEAE=8B»

Y=+b  y=0
Rv-oB7r8EE  HBEF7r, BWEAIEW T 2

2 M
— "

Wy 7 HRREH Sy~ Ehh 2 S BEE 7588 ) M= B =K 4 Sk
=HEXVBEIGM, 2 v Y SEBR-BYSBEYS L
O/ REFEY *RIBRM=FY 27 57r, @Q8X»5x%
BR=Rs vRl{FE'> 5

B> 2 M

T ab?

[
Ty =

(418)

maxr

M,g..;f.. kab

-&:ﬁﬁ/ﬁA_:Mﬁ’}Vﬁj)\ (416) &% = g =0,/=+¢q FEA TR

7 v

2 M, _ (b
maz TA . =b = maxTh (T) -.............................(420)

@*B%=ﬁ#ﬂ%kﬁﬁ=%V$&=ﬁmvi&¢zw$?
s v,
PEMEAEE BA-XRUKE S UHE =40 F =~
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BEAE Hi # B K

FBE & oY Fig. 636 =3 4 -
a,:a=>0b:b=m

A ERMAKR  HHEITE

2 M
k, '2‘7 m ..................... (421)
3 3
ML kﬁb_za_b_m)
: Fig. 536.

WEBUNG ~ ~EREIE =17 -~ BKRE -~ A= B=
.. EASE=Fxrv 57y s HERT

wESK MY,

M‘g% B D2l weeeneeeennenn (423)

|
|
Ty
mﬁm
=
4”
¢“ 7
v
! .
emmmm—m e S eear >

L
| 9 M
| k, i U ¢ [, Y.
i 4 = 2  bh (124)
N . B B _ .
L B&EE ) FM=84 7~ RRBEH
Fig. 537. B 5 vE Y.

C. Bach Elastizitit u. Festigheit

FRBE W -WArHE EBERIERY I = HFBE T2
xFT N

B —%x REBE-Rs o HBREREA

% | B i o B Ik # = £

N x - 22 M, 1
| @ e | e
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re-—d ~ 3y ) ?bo‘i .
' 1
! } L3 dt—d? 32 M, { 2> I
o @ — g, e = 2 8 h h 2 Bh—bdh,
= & 16 d n  di—dy G o i ML
@ 0 X .;,. g I
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- %}%ﬁ hoth—bo:b
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¢ 2
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___rhd
3 2
11 h Nho ket (b 200)
A AR P\
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6 J é{. 55k 4633 =
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B 1 &,
3‘56M‘WE ¥ 2 2h+b—t
12 h e G ant)
hib=2:1 #3.u¢ i it
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¥ 2 PO e '
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%E'Eﬁ Eﬂ];‘.aﬂ/j]jﬁgg%'.

(Transwitting Power by Shaft)

ﬁ@%ﬁiﬂ?%%@@?ﬁ&iﬂ»ﬁ%=ﬁ9i%®m
~HEEVE R ARBE I BAGF~RBE T 7B~ o2y
*ﬁ»mifﬁ@ﬁﬁﬁﬁﬁvﬂﬁ%%?EVX»M/%m?
Br 2t sH@-~fv=BABTZ 5 ra FF EA
W HEIIT v,
4&&«5vﬂﬁfmﬁ?%Vi&Eﬁ7@§V%wm1&
TEHHE e =%y

P=$@L/%$@Mmfﬁﬁ=@ﬁﬂ®w

n=EHEKE &=

P=BRr~xEKEnk

M,= B ¥ J1 & (in-ton)

b

M, = PL

2LP=—F =B 2 rftE B

27L.nP = 2z.n. M, = — =8y N IEE 7 B (in-ton)
R = 1§ J5 = 33,000 fi-lbs/min 5 7 p #

33000 x 12 ? - )

Tooag =R~ v2BEHIP - IRT v

B (in-ton)
33000x 12
oo 27ma M, = X
2240 ®

_ 33000 12x P
M, = 22502 X0
2240 x 27
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& d=1gk 7 HEK (n)
pavoy W) XN=a3)FERELE 7BB2Y vE&EHEY S
M, = T g 33000x12xEP
16 2240 x 270
) d_f/ 16 % 33,000 x 12X EP ;a 1431
. - 2240 x 2%k, n kyn
=5.2f/ B e e (425)
k,n

R k, = B 75 JE 39 78 & (fon/in)
(426) & 7 KRB AL = FTRF v = 1 & J5 = 75 kg-m/sec
= 4500 kg-m/min ¥ T VK =

d=‘3/ 16x 4500 x OOXEP _ 3/ gos BP
1000 x 272k, kyn

=7.15f/ BP e seeees enen s eenenaen e (426)
kn

e b= E R B E (fon/omd),
PDbk~= v BN EERE 7 BB Y Y EES TR

S EE TR 56

daM s REERT T AE - KR
A =R A TR AVBREF T M, A BE T
»%hviﬁm:%vfﬁw5f7y7%ﬁ=ﬁm%5vwﬂ
BRI~ W13 = f U(Im = %) T BER O

=B M 7 RAA v
32 1 127 180 33,000 x 12x B

T=— % "G = 220x2m
Cogd 52 180 33,000 x IZx P! =i4/197°52 Bl
t = 2,240x 27°Gn T Gn T
4y ¥ ! ceeereereeesnee e (427)
Gn T°
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Fawles I 2 B4 fi, G o BB AL ton/o.
BE=RkREBEM=7XR2 1 %

g 4/ 32x180x4500x 100 x B> 1 =f/4179798 ¥ 1
1,000 X 27° G T

=452/ Bl e, (428)
Gn T°

& U 2B m G 2 BAL tonfem’.
MR- VHOIE KR B PE=BR 7 »
=/ FTY AL HEAFHENE M =H2rHES T
B SER 2 E R W R RRBIE,LM =By 5
XT*B=-WEIRYFBH» 32572 M b .M 7RG
e f =

.
A

ma_r.Ml = IU'MI
v r=HE BE=23Y 8 RE
= 13-21

PEFEYE Y  BHMOEINETNIHE>s»HERA Vv xE XA HES
By, 0% B FRAIFENEE >R 2, f G=12000,00%0r F ¥ 5£ V =
HTEArVYERHABF R 2,

@& #aAhE~
M, = 33,000x12x50%x1.4 — 55,195 in-lbs.
27x80
(405) X =@ ¥
16 M, _ _16x551%
TS S T 040

WHX=RWIRV =R*78A~»

_ .82 M, 1 180 32x 55,125 x12x180
= df G =  =*x84x12,000,000

= 0.398° = 0° 23/ 6O/
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BHE SiHmEgELER

Fig. 538 =JAmBBRELEBAZ7Z 270 b % 7 3
B oBELARABOQ=m22z7{—Y BRI/ =Y BE=
Mg s ERWB AN 7T RE=7» BREY 747 v,
Fig. 538 @ =R7PFrBAFEELIY 7 @ BAE
M=PLh 72 tx=r QR R EIBL~QF VBN
2h o mBEIUIM A=

2
1 =Q.—1/
M=Q 3 [
3 3M
* = P LT
S Q 2 20

B HEFE =R v x BB =R rEH BAFTE»
Fig. 539 sfmzsBF vi~+r52 RKRrVv=FERE-BHIEIEXY

Fig. 539

Mt =P.h

Fig. 538.
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. B USRS BERKE -~ Fig 540 /4y »
@ HKEHBR - EFBUE =B =K~ rr, &
// T ER A B ARERAR-ERH
///)- RO /VEEIBBU A= FT7 97K fur

HHEs5 vFN

N}D Fig- 541 7 im 7 R 2 B 12 7V i = 8 »
Q_.>~ | BHRELFR 7R XRE = ABCD » ;n %

Fig. 540. EAEBIRAY I BATHBIEIER 2y 2
v BEFCD v n 5 £+ F »~ 2 B - P
DB ~DF =Bl ffrs ¥ v2darr, Hoph T
B/ ERBEYTRE B4 =~ DF s % FéA
7B B = v -G -BR 2
Fr v T MeBRECFAB g | |
A= R/ B=FTA=FT=07H ~ é
MM DB v =87 AvFEEN=H Fig. 541

)

—

W R KE ok =  Fig. 542 =58 = fu 7 45° / {f
ﬁ?¥ﬁﬁ?%*97=v=;¢gﬁﬂ?ﬁ.ﬁf
Va7 HBEHIB Iz~ FR~ER=
MEAE IR F = x v b B~
NEaw Vs, BAFTEHFRF v
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7
NI,

=
ug

B =¥ 2voyad, BRERBHEIZ > 8

wAE B OB B OB 169

LE BREBITaRb vaAry xEEINVENITIRS b AV
7 FT v, HBRIAEM
7Y I R NE =R
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7 €/ VE~a TS

AV BF D v b 7 HE

b - LA fBA DD T
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773X vel VA KeHEFREE 45°  EHP 7 R A, R
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”ﬁ%%&fWﬁﬁfﬁwﬁgj@:ﬁzwﬁﬁ»§%KVE
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=
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———==,U- 5 __VZ‘ treeasnevone
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D, = Z D,
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D, = :?i', D,,:%% ............................................ (iv)
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By sH@BHMHE > MR »

- 2(a+9)
N x

oy >EHM o BEE

My 7 45° = r »HEB > B »
d=aVZ, ¥=bVT
FTMBR =W BRIEE-R O HB T BREG B R

_ Ta
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EVIRBEG 2 BEBET Fob e R E
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B/’ 2T A BRBE-BEIB VR B 2= 8 FAEN
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P =B 7 ¥ K (C Bach) » R~ » BB B ~

G B2l e (420)
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(3) MBEE s v/ —K-Rh&E/ ERIRI7 VI xENBE~EFH
JEFT =M =T AN T
@ g% WHE=a) EHES b PRk

b

———e M.
" M, L

L
a+bd
) ABRLAERREIVHAMG7Z V. XAET EE®
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