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AUTOMATIC WELDING MACHINE

- STUDENT : Mr.Chalermchai Rungrueng
- Mr.Monthon Jaikusol

Adviser ¢ Asst.Pro. Pornsak Attavanich

Mr.Prasit Campamyim
Abstract

Automatic welding machine is the electric welding
machine. =~ It is used for welding two steel sheet in order to
adhere it together.

The two steel sheet are laid on the horizontal line
base and it is moved in the right or left direction by five - watts
d.c. ﬁorbor. The welding wire is holded with the vertical line

beam and it is moved up or down by twelve - watts d.c. motor.

We can adjust revolution of two d.c. motor in order
to select the velocity for suitable welding. From experiment, we
try to weld the example steel sheet and concluse that the
velocity of vertical line is two line of horizontal line and we

calculation the revolution of two motor.

So we set the revolution of horizontal line motor
is about five rpm. and set the revolution of vertical line mortor

is about ten rpm.. Then we can weld it together.
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[J ® W 8
3.1 ﬂﬁg?&ﬂﬂzdﬂﬂﬁaﬂ(lead screw) UUIRY

& P '
[ﬂuufﬂtﬂﬂﬂmuﬁﬂﬁﬂzﬂﬂu]

3.1.1 gwnaluss (load)

e —

] [4
AIMUILLLIRAN IATIATIY  7.85 kg/dm”

= 7.85 % 10°° kg/mm.”

ATUKUT 5 mm.

Y3unT = [(BO*30)~{(80-10) (30-10)3 I%600 = 600000 mm.~
1w71easﬁu D = m/v
lNT1tﬂzﬁu IR = 4.71 kg



3.1.2 yYapnuy3euiiaou (sliging besring) 2 fiu

0

v = 2%(3.14285/4)(70) %80 = 615752.16 mm."

& .
IWTILaEUy m = 4.83 k€

Talnan = 4.71+4.83+§nnﬁﬂa1aﬁuu§q+ﬁ¥ua1ﬂ1%ﬂu+aﬂ§xnﬁ917u
Ureyn W = 25 kg
emmannfenTawmiming i sesnanianan fusty
whinTaseat1e st 33-1; ¢, = 320-490 N/mm.?

6, = 185 N/mm. *
2.6 ©_ =111 N/mm.>

v,

xﬁﬂﬂﬁhquaﬂnﬁﬂ (safty factor)
(ﬁnnmuwnﬁnzaTnf1uﬁﬁw1ﬂ
ﬂT?QﬁﬂU1ﬂ§ﬂ1ﬂ1dn§ 1t =1

Dcut = 26 mm.
¢ P = 5 mm.
dm = 23.5 mm.
D =20.5mm. =d
in r
$17 600 mm.

& o -]
ianfinnTuapiu £, = 0.15
1E =np =5
» k4 t ' - .
* lquaxtﬂnmuﬂnu1w71zaﬁu17nuﬁiaYﬁ%oﬁfeuﬂnn1nﬁﬂqnaq *
tand = 1_/(3.14285d ) = 5/{3.14285(23.5)3
INTIvREhn K = 3.87°
o _d o 0
0 lpingln (1so mamﬁmaaumwg 2¢= 30
g [
wTeaein = 15
- - -}
M p=tan”' 1, = tan” ' 0.15 = 8.53

& a € [y 3
Lo <p iwreaviuangifianiTioaclock) dineldl

027027
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3.1.3 fI2380uN1TiL Ivan

o v &
ﬂﬂ?ﬂﬂ177ﬂ07un0ﬁﬂﬁﬁﬁﬂﬂﬂu Cs.

J/

P/

1

741

7 Z

/

1

P2
L, = ©0.707L = 0.707(600) = 424.2 mm.
K =d/4 =20.5/4 = 5.125

T L_/K = 82.77

L7k pglutheangauenithunateTanTapuin 4e=<1_/k=<1103

W o= a0, /N1-C 0/ (L_/K)?/(4(3.14285)°E)} ]

dwiuinin E = 206000 N/mm.>
(3.14285(20.5)%/4) (185/3)¥[ 1-{185(82.77) >/ (4(83. 14285) *X206000) 3 J

L
17181.88 N

1751.46  ks.

8 gu g (4 ] [ %3 a' ]
lNTW&QZHUﬁﬂEﬂTUﬂWHUﬂTﬁDﬂWQﬂﬂﬂﬂﬂﬂuﬁﬂlNTWtﬂ?WNlﬁuﬂlTW?iﬂﬂUﬂ 25 k¢g.

3.1.4 @TI3ROUMINIALINNA
6. = W/

25%9.81/(3.14285/4(20.5))

©.74 N/mm.>?

B . A ¥ -4
lNTﬁtQBNuUﬂﬂﬂﬂﬂﬂﬂﬂuTﬁﬂﬂlNT18ﬂﬂZTUﬂTﬂﬂﬂ1ﬁﬂﬁ 185 N/mm.>
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3.1.5 AIIIRAUAIN L AUNAN
3 r-J o ﬂ' o
ﬁnau7dnn. U369 Uﬂtﬂ11ulﬁnlﬂﬂu33ﬂﬂﬂ7ﬂﬂ77ﬂﬂﬂﬂdﬁﬂz
¥In %, = Tr/J = 16T/(3.14285d ")

n

16%649.26/(3.14285(20.5)%)

n

©.384 N/mm.>

NG, = [/ B2t 3¢ & = 0.74 N/mm. )
= [(0.74)%/2+(0.384)%1*"?
= ©.533 N/mm.”
vn'agminthang

Tianyanafs N = 3
INE, = 111 N/mn.>
&
Ty %, = Z0/N

1173

37 N/mm.~

U L. r-J Voo
lNTWzﬂvuuﬂﬁﬂﬂﬂﬂ1N718ﬂ1ﬂ17ﬂﬂﬂﬂ101ﬂﬂ”1ﬂﬂd 87 N/mm.*

3.1.6 1 } ! 3

okl

aasasautuiniony = 5 = 30 mm.
3 H=n%Pj (P=5mm.)

& av
INT e wiunfuuge n = 6 iy

3N = 3W/(24)
IR A = 3.14285%d_¥b¥n 3 (b = 5 mm.)
1N71¥Q8ﬁu = 3%25%8.81/(2%3.14285%20.5%5%6)

7.8 N/mm.>
5 [ Ve
TeasiudRonfs iuTenua A fouldfe 111 N/mm.?
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3.2 fumANTUMINAY .
/ F /
1//////////////&/J

w<e2h k9
4 . o
fuTeAnTanu i Raamiuso  insmAeiy = 0.11-0.17
% £, = 0.173

1
3.2.1 gauaawiumiin
AU RN TATIRTIY D = 7.85%10°° ke/mm.”

+

Ny 10 M, 290

45
* 30—

UNUTBINY 2 UKy v = 2072000 mm.”

&
IWTIEaLUU m= 16.3 kg.

o 0w <:) 53
4

11709474 5 %u v = 427500 mm. "
¢ .
LUTIEREUU m = 3.36 k€.

vl b T, 490

.
k—125—

$uau 2 fu v = 270000 mm.

¥
THTITALUY m=2.12 kg.
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VK B mm. |15
.-——-100————1

fn o2 # v = 7.5%10° mn.

TR m = 0.06 ke.
ITIEaelin m T = 16.3+3.36+2. 12+0. 06+1nad TaRuLSvHNA 1N net lal (baker1ight
Tl UTesm m TN 30 k.
e anyaoafEniTewminminesinnnitam s
mAnTATIRTIN st 83-13 ¢, = 320-490  N/mm.
&
o4

b 4

2

185 N/mm. >

9.6 sﬁ = 111 N/mm.>
xﬁnnﬁ1qmﬂaaﬂﬁﬂ N=3

@ ‘S

1annmunnanzﬁxnaﬂunwaug 1 1n

D P e 6\ jom

P = 5 mm.
d_ = 23.5 mm.
D,,=d_=20.5 mm.
g7 L = 600 mm.

L =np=25

o g - D' v U - o
* xquaxiﬁﬂmuﬂﬂuxwiweﬁﬂﬂﬁ?ﬂﬂﬂiﬂTﬂiqﬂfzuannd1%14ﬂaq *
tan of

|t}

L_/(3.14285d )

5/{3.14285(23.5)3

4 °
INTIeaely A = 3.87

N IS0 InRgR MRz 2 ¢ 30"
15°

3
INTIERLUY ¢
N p = ten 'f, =ten '0.17 = 9.65°
. & a & v v
L 4<p  iumeaeiuangifinn1yiondaioeli
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o v o
3.2.2 AR IUTINIUNTENN U
o o o vy ) " | v € v
ﬁﬂzﬂeﬂud1ulﬂaDun1ﬂ1ﬂmDGﬁﬂﬂu76n1uﬂﬂ1¢uﬂﬂln1ﬂuu70laﬂﬂn1uﬁﬂdlwﬂﬂﬂuﬁﬂz
fs = 0.17

lNTﬂBQtﬁu F=1f_  mg= 0.17%30%3.81
F = 50 N

3.2.3 ﬁﬁuvmﬂﬂi%naﬂzdaﬁwﬁq (lead screw)
Eﬁwuﬁmufeanzﬂdﬁ1ﬁaﬁu1%31ﬁJ

/7444/ -—

=27 AN

SO

/90/5/0'

ﬁﬂzﬂnﬁ77n0¥uuuu CS.
k

E

]
[

0.707(600) 424.2 mm.

0.707L

]
]

5.125

K d_/4 20.5/74

&
INTIERENN  L_/K = 82.77
L/K agludasangmisenithunan ol dgnTsouiy [40=<L_/K=<110]

(A_ 6/ /NIXTL1- 07 (L )/ (4(3.14285)°E)3 ).

Lt}

&
IWTEREUY W

Amiuinin E = 206000 N/mm.>

W {3.14285(20.5)2/4}¥{185/3}¥[1—185(82.77)2/{4(3.14285)2*206006}]

i

17181.88 N
1751.46  kg.

8 glﬁ i | S Y - )
lwfwzasnuﬂﬂgunqunaﬂmuﬂn 50 N Ignde@
° [ - Y Iy v 1| &y o °
11a1ﬂﬁudmﬂwu17naﬂmu1ﬂmnqﬁn3751anﬂ11uundfznﬂnTuqunUﬂwnaﬂuTTQﬂae7ﬁn1
&L '
lmiﬁzneuuinﬁ11§agﬂnﬂw
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3.2.4 wmpfawnedng
T, = (de/2)¥[f‘a+cos¢ ’c,arm(/(cos¢ -f‘atanV{ ) J+x‘m=f‘=‘w
msReamulpsfinimiefuse [uses - fw =0
(50%23.5/2)%(0.17+cos15 "tan3.87 */{cos15 "~@. 15tan3.87 3]

144.66  Nmm.

©.145 Nm.
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¢
3.3 gMMIAKIIUINTDIUD IADT

° [4 I'4
3.3.1 Il TITOUTIINED IRDT
' ; 3 ' [4
?7ﬂﬂ17ﬂﬂﬂﬁﬁ“7ﬂ1ﬂ11ul%?ﬂﬂdﬂqfI%BUTﬂﬂﬂﬂﬂDG1%ﬂuuwulﬂﬂﬂﬂqq

a & a Ed o

30 rufienT aruTnldiaRn 47 Suaf esehapeldinmn 43 Suaf
& o o o
arvhauldinen 45 Sunf

[ o o
wmisadsld = a7+43+45)/3 = 45 Ay
18 V =S/t = 30%10° 2745 = P.667%10"> m/s

M TNARDIANT L TautuuTnenirinTeeeuaf 1 Son TR TnTeae
Y A v g et Moy S\
a1 Safuntuaees Ternn $ranemnt Tauf  aRnufuuan st Tiae i ingpemng

& % d o o
177 quunlnaﬂun7uunduﬂu

¢ 4 -
INTITRENY A3 57 TUINITIY V, = 0.667%10 2 m/s
4 & o
157 Tuunan V, = 2%.667%10 2
= 1.33%167°  m/s
NV, = 2¥3.14285¥rkf

n

¥
IWwseaeuy V,/(2%3.14285%r)

0.66TX10 “%60/{2%3. 14285%(25%10™ ~/2)}

5.06 rpm.

-')
n

2%5.06 = 10.12 rpm.

NN W, = 2%3.14285%5.06 = 31.84 rad/min.
= 31.84/60 = 0.53 rad/sec.
w = 2%0.53 = 1.06 rad/sec.
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¢
3.3.2 YIBIUIANTDIND LADTUUIUAY

VINAl T, TDNANTUMIUAN = 0.145 Nm.
mnfTedndnnaesng = eox = 0.8
mTweariy T, = #.145/.8 = £.1825 Nm.

2 W ‘
AR IRRTUMINEN P, = T, %w

i 3

0.18125%0.53 = 8.096 W
£8 o ‘ £ L d j 17 a‘
N7 iRonTaui v uraese taataT i RannieTefe 150 rpm. 1§D
v < [
Wumuisald

1N71zaéﬁu W, T 2%3.14285%f 2%3.14285%(150/2),

15.71 rad/sec..

0w (o a
1atN e inadR149nusTy

P, = TR %w_ = 0.18125%15.71
= 2.85 W
¢ ¥
3.3.3 ¥ITUIATDINDIADTULUIR
e ¥
VAT T,, TOVANTUUWIAY = ©.649 Nnm.
asfireRninnanvang ='80% = 0.8
wiff T, %9 = 0.649/.8 = 9.81125 Nnm.
o w 4 &
Tatfenuninasuunie P = T, %w_

©.81125%1.06

it

.86 W
o8 ‘ o L -3 o
Qﬂﬂﬂﬁ?lﬂﬂﬂ?ﬂﬂﬁﬂﬁﬂnﬂﬂﬁuﬂlﬂﬂ?ﬂ??lﬁﬂﬂﬂﬁﬁﬂﬂ%ﬁﬂd 156 rpm. (WD

) /A v
Yuaen1n 5 18 .
0.81125%15.71

& vo v ¢ a
lNTWBQBuuQB1ﬂﬂqﬂdﬂﬂﬁuﬂIWQTQTG Pz

u"

11.9 W

v ¥ o é & o ' v v €

FINUU IRONTUIOTDIND LADTUUIA LHDAINIRYILRYININY 12 6N
| v v €

HatuuusuIinInNg 5 1nA
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3.4 ﬂ17ﬁ1nqnjujﬂaﬂ§dqﬁ15q(lead screw) Fllicfinuuuns

ol
sffunenTiifuansiy Lk < 40
MM W= ¢ A = (6L/N)¥(3.14285/4)%d_*]

cd r

2

3

n

50 (185/3)0(3.14285/4)%d _

&
WTieaedy  d_ = 1.82 mm.

™ € o ’
IMNANITIY 11.3 {RBN dr HIMTFIU dr = 6.2 mm.(lﬂﬂﬂﬂﬂﬂﬂﬂﬂ171ﬁ)
d . =8mm, d =725 P=1.5

out

o 08 o
AuRnITYINeADeEN InA L Aseuy - CS.

L. = 0.707L = 0.707(600) = 424.2 mm.

K =d/4 =6.2/4 = 1.55 mm.
&

INTIEALUU. L_/K = 273.68

& i [V v £
mseaely Lk > 110 dwduansanTdgnTans iipd

310 W = 3.14285E1/(NL_?) = {3.14285°E/(NL_*)3%{3.14285d /643

£3.14285%(206000) /(3%(424.2) *)3%{3. 14285(6.2) /643

273.18 N
& Vv 'O’ & j 13 i
inTeaety Suiantinliuinnia 52 N

5 4
xwaﬂdwuﬂaﬂﬂnﬂuazﬂmuﬂn1uu1zﬁulaanﬁn7muﬂﬂ?u Tudnhp LA
d_,, =10mn., P=2, d =8, d_=d,_=7.5m.

out

4 ¥ ] 44 U oo
* usniRanTowunsng D, 26 mm. 1NT e T0 I suRelTenEinni 1M T I1enRY *
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3.5 midwa 'dgmm (lead screw) RTEREALUIAY
o ¥
Ausfdunan T fuangdu L_/K < 40

W =6 A = (6 /NK(3.14285/2)%d_>1

25%8.81 (185/3)[(3.14285/4)¥dr23

245.25 (185/8)[(3.14285/4)*dr2]

3
INTIEREUN d_ = 2.25 mm.

o € o
AT 11.3 [RDN dr ANUINTIIU dr = 6.2 mm.(lﬂﬂHQQﬁBdﬂWTﬁq)

d_,=8mm, d =7.25, P=1.5
un1TTaeurivang iusuy cs.
IR L, = 08.707L = 0.707(600) = 424.2 mm.
K =d/4 =6.2/4 = 1.55 mm.

. & ?
INTIREUN L_/K = 273.68

& [y ¢ 1 &
reaetiy L7k > 110 dwfuangnitdgnToesiand B
b
(3.14285)*EI/(NL_*) = [(3.14285) E/(NL_*)1%[3.14285d_"/641

NN W

[3.14285(206000) /(3%(424.2)%) 1[3.14285(6.2) */64]

273.18 N
FudTnA1fiee 245.25 N
fapviRanurniud d, = 7.5mm., d_ , =10 mn., P =2, d =9
1u71eazﬁu W = [3.14285° (206000)/(3%(424.2)7) 1%[3.14285(7.5)%/641
= 585 N
Y 1 v o
Featitaonnsf

: -4 vd e on
1Naﬂnﬂuﬂaanﬂﬂuﬂﬂﬂqmuuﬂsmnﬂﬂ@1uuﬁxauﬂun7ﬁ07un1umu1ﬂ7nﬂ17xaﬂn
&
muﬂﬂTﬁTummuﬂﬂxﬁu D, =12mm., P=3,d =10.5,d =d _=8.5

t
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S & G ]
3.6 WM UELNRINARNTAIIALIRW IR

e30]

O\

\\\\\E\\R NN

00 Ak

N,

ﬁ%.. Vv (-] o 3
auununnunanzden1aouuano 30 ke.
Auf d_ =30 mm.
0 Gﬁ = F7A
e &, = g
iRonmNlRoafiy N = 3
UREAD = 185 N/mm. >
& o w & Vow &
1wswzaznuazuﬂnnwuuunmﬂadaaﬂanzdenﬂﬂauuuneYﬂﬂqu

185/3 30%8.81/{2%3.14285(30/2)%b3

/4
IWTERLUU b .65 mm.

1ﬁﬂﬂ11uﬂﬂﬂﬂﬁﬂuﬂxn11uxuuweaumaqmuWﬂﬂnquﬁ1ﬁqn17xﬁnn b uy1 5 mm.
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wwIngnie R,

_22_.

uRy M_

=Y ‘ y
?%QﬁgﬂxﬂnfTwiiu (supper position)

, F F
n & JL_- b ¢ )/
/ L :
/s N b
- -(a+b)
ﬂ&-a b ’ - ﬁ.£4 Lot 4 f&b : -4 /] A
/‘—JJ:—‘L—&,— +] =Y +7 =)
/] - 1 b 7 L ]/ L — L : L | My
KD RD
{_]C9o)g 9))91
(C9]3 Y,)
P~ 4 + :’ ’(D M
u), g

1.

2.

@ ® ®

iHam1T19p0anuanh 15

(8, =B _ =

B F

g
INTIERELY (y) |

(8, =B _=

Y
IWTEaril (y) ,

~Fa®/(2ED) (y,), = =Fa®/(3ED)

(yg),y + ¢ GB)F{L ~g83
~Fa®/(3E1) - {Fa®/(2E1)3%(L-a)

~Fa®/(3E1) + Fa®/(2El) - Fa®L/(2ED)
(1/E1){%Fa®/6 - Fa®L/23 1

~F(a+b)*/(2ED} (y_),_ = -F(a+b)>/(3ED)

=y ), + (6 ) _{L-(a+b)}

= -F(a+b)*/(3ED) - {F(a+b)*/(ZED)I¥{1-(a+h)}

= ~F(a+b)®/(3EI) + F(a+b)/(2E1) — {F(a+b)*/(2E1)3*L

= (1/E)ILF(a+b)®/6 « {F(a+b)>/23%L] 2
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3. AT 15

(63, = RL*/(2ED); (y_), = R_L%/(3ED —3
4. 3INATIN 15
(0 ), = ML/GED; (y), = M L*/(2ED) 4
(4 o a
iwTeariuTese iisvivul D = o5 14 2+ 3 + 4

[ 4
INTIEREUN @ = (1/E1)%{Fa”/6-Fa”L/2+F(a+b)”/6-F(a+b) *¥L/2+R_L%/3+M_L*/2}

whbp=o0 : 5
mTeariy 0 = (1/ED)¥{~Fa®/2-F(a+b)*/2+R_L*/2+M_L3 6
6 % 1/2; @ = 1/EI{-Fa®L/4-F(a+b)*L/4+R_L°/4+M L%/23 7
— 5= __ .73 ® = Fa”/6-Fa”L/4+F(a+b)*/b-F(a+b)“L/2+R_L°/12
INTWALEL R, = -2Fa®/L>43Fa®/L?-2F(a+b)/L>+6F (ath) */L> *
5% 63 0 = 1/EI{Fa’-3Fa”L+F(a+b) *-3F(a+b)*L+2R_L +6M _L*3 8
6 ¥ 4L; @ = 1/EI{-2Fa®L-2F(a+b) “L+2R L +4M_L*3 9
8 - 9 @ = Fa'-Fa”L+F(a+b)>~F(a+b)*L+2M _L*
enefy M = —Fa®/(2L%)+Fa®/2L-F(a+h) /(BL>) +F (a+h) /2L __%

) o o éos -1
azTnuToﬂgﬂiﬂwuasTu1uunnﬂaﬁﬂnﬂuﬂqu
(-2F/L%)%{a”+(a+b) *3+(3F/L%)%{a*+2(a+b) %3

R

D

M

D

(-F72L%%€a®+(a+b) ®3+(F/2L)%{a®+(a+bh) *3
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3.8 wisemrilisvim (defection) a9 INRITAIIINU

Tsﬂslﬁﬂdluu?t1ﬁﬂﬂ1ﬂﬁ§ﬂﬁ?ﬂﬁdﬂﬂ1dﬂ1u

1495 naaTifis Ty M
M/ 9 Q

¢
wreseiln y_ = _f

[t}

Li}

4N Q= @

F
Q F
- . b
- % b&‘::L‘“ %—— b,
; SSSSSRRN \\\\YSX\\<\\\\\\\\\\\\\\\\] ) i
7 '- i
g Rp

~F{x-b/2}~Q{x3~F{x+b/2}+R_L+M_

~X

L2 (M/EI)XC M/ Qldx

(1/ED) o‘fL'Z{F(x—b/Z)xz+Qx2+F(x+b/2)x—RDLx—MDx}dx
CI/EDXCF{x"-bx/23+Qx*+F{x " +bx/23-R_Lx"/2-M_x>/21_*"*
(1/E1)K2Fx"+Qx*-R Lx"/2-M_x*/23_*"?

(1/E1D¥{2FL*/4 - R_L%/8 - M_L?/8}

UNUAT F = 30/5 = 6 kg = 6 % .81 = 58.86 N

x

L = 600 mm.

E inhn = 206000 N/mm.>

-0.8 mm.

1, =1, =3.14285(r)%/4 = 3.14285d"/64
= 3.14285(25)°/64
= 18182.43 mm."
UnuA1 b = 30 mm.
a8 = 600 - 30/2 = 585 mm.
e R, = 117.5
M, = -44.145
INT Rt e I5R . .
y, = [1/206000%19182.431L2%58.86(600)°/4-117.5(600) °/8+44.145(600)%/83

SoifiudnfofionuniBonivaitunn 25 o, 18
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3.9 MANINIET  Wun.day
l—12 400

' -]
Fs W/2 " :M}2
A
Mg
JQuéuj }GQNWI

W= uﬂuunuﬂ1n37+u1uuﬂuu7¢+u7eﬂﬂﬂexuﬂea1ﬂan§ﬁqn1ﬂq(F)

I's
INNBTALNAY T, = F %R = 0.25 Nm.
4 P ¢ w -
wTeacisuTineatiflovainanTduitde . = 0.25/(25%107)
=10 N
0 A ¢ &
Yseamidmiingn nag LRENYT =3 kg.
= 3%9.81
=29.43 N
IMTEaLiy W = 29.43+10 = 39.43 N
F=wWe = 19.715 N
@ &
VINIRRNTATIRTIY st 33-1;
6, = 320-490 N/mm. *
- 2
o, = 185 N/mm.
E = 206000 N/mm. *
o v [ )
AnAudu 1 Sundniwsne Ty synnain
M = Fx600
= 18.715%600 = 11829 Nmm.
I C° = 2(3.14285)7E/ 0

£2(3.14285)%E/ sﬁ}”’

Q
1

= {2(3.14285)*%206000/1853 '’ 2
= 14B.256

.



wre f oL, = 6. /F.S = (6 /F.SIXL1-C1/2)%C(L/RC_)*}]
= (185/F.S)¥L1~(1/2)%{3304.11/(d¥148.256) >33
= (185/F.S)%[1-(262306/d>) 1
T arTaLREn a1 An EnaNn
F/A + - MC/1 = ¢&_.,
25.1/d> + 120488.2/d> =< (1B5/F.S)¥[1-(262.86/d°)1
AmeBuines T isnim o Tast -
d (mm.) 1 F/A + MC/1 M1 F.S i 6.,
1 120504.3 ~1489. 685 32.422
3 4465.35 -51.02 101.96
5 964.817 -8.61 203.7
6 558.5 -3.843 302.3
7 351.79 -1.476 544 .867

- 26 ~

u1d15m71d1un11ux%ﬂnguqamaq1ﬂ1 (A1 L/R)
- v o o
wineded lviutT¥usousnu o suadulli o

172

R (1/748)

£(3.14285d°%/64)/(3.14285d%/2)3*"?

£d®/323'’* = dseaent’?

RN ERT LM SIn L/R = 600%4(2) 7 3/d = 3394.11/d

fn F/A = 18.715/(3.14285d°/4) = 25.1/d°
f1 MC/1 = 11829%(d/2)/{3.14285d"/643 = 120489.2/d”
amfifuiandy - (L/r<c_<200)

1éinnnusands

#n F.s = 5/3+(3/B)9K(L/RC=)—(1/8)¥(L/RC=)s

"

1.674(8.585/d)-(1489.86/d")

al o o
lwiﬁumu1ﬂnﬂuﬂ17lﬁu?70ﬂﬂ d=7 mm.
- [4 o g o av 8 o o 5
uﬂlwﬂﬂqququUTuﬂﬂlﬂﬂﬂﬂuqﬂlwﬂqnﬁquﬂﬁﬂﬂUUUTQHqlﬂﬂniﬁlﬂu?uqﬂ

ﬁwn%nTﬁdﬁﬂuaxiﬂﬂﬂgﬂ%a1ﬁanxwaﬁmu1n 2.54 TARINAT FLRINNINTY

o v &
quﬂnuazTuluunTﬂuﬂﬂmu

5/3+(3/8){3384.11/(148.256d)3-(1/8){3394.11/(148.256d)3
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: . a o
3.10 ﬂ17ﬂ1ﬂ1!ﬂ17¥ﬂ81”ﬂ€lUﬂIﬂdﬂWﬂTBGﬂU7€51gﬂg

P Wy F
e—12 b00 1

B
‘IIIEE=lll------‘k Y Re

Vs F
V2
12—~
X 4*%)W x J)Mz
R Fa
1 g o A
FNAMUIMUNNARNTIN W = 38.43 N
1N718Q&ﬁu F = W/2 = 18,715 N
R ¥612 - FX600 = 0
lN?ﬁSQB&H RA = 19.715%600/612
= 18.328 N
R4R, = =F
z I
IHT AL UYU RB = 18.715 - 18.328 = ©.387 N
CHi Ml(x) = RA*X
= 18.328%x $ (B =< x =< 12)
M_(x) =R ¥x - F(x-12)
= 18.328x —~ 18.715(x-12) § (12 =< x =< 600)

an o ol ¢4
143839 Auasanandu

Y v
Teastiuseld Moo

19.328x - 18.715(x-12)

Elx(d’y/dx”®) = 19.328x - 18.715(x-12)
+ EI© = Elx(dy/dx) = 19.328x°/2 - 10.715(x-12)%/2 + C,
Ely = 18.38x"/6 - 18.715(x-12)°/6 + C,x + C,
UNUATRNNTT 2; fox=0¢ I y=o0

&
IHTIEavUUY C_ =0

2
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soudn €, =@ une x = 600 wIH v =0 avlurunie 2
D = (19.328/2)¥(6003° - (19.715/2)k{600-123° + C,{6003

7
IMTIeaEly  C, = -130031.95

‘@1 E infn = 206006  N/mm.>
bh®/12

fi1 1 windindiuRon

35%(5)°/12

a

n

364.58 mm,

E e o P
wreasin ldnTese | Sav iuufn
¥ = (1/E1)%{(18.38/6)%(x")-(18.715/6)%(x—12)*-132031.95x3
(1/206000%364,58)%{(18.88/6) (x")~(18.715/6)%(x-12) °-139031.95x3

e x=12 1ddr v = -0.022 mn.

't oaw v & . o6
f91udnfiflosnn  deiu amsunn 35ks 1 Hutunaflels
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4@\ v & &y
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%1379 15 Beam Deflections and Siopes

Meximum
Beam and Loading Elastic Curve Deflection Slope at End

‘—-L———]
0 R - . e —._!;.(xa_.m;,t)
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VI 7 ar o
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3 I'L5 . I i A A N 3 )
4RCI- = 16F7 Y= guE7 (420 £ 3%

X
o~

Nrh G
L]
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For a > b: Forx < a: .
PIALR — b33 5 FILE = bY T
— et = - Y=
9 V3EL U | | A Y= B

_OIIE|, _ Tat-ay R .
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