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ANSI

360

380

383

413

2.3

2.1

ASTM

SG1008B

SCB4B

SC102A

S12B

D541;
(

2.1

5
00
100

7595

9.5-
115

11.0-
130

)
uidity)
(shrinkage)
(hot shortness)
Al-Si
Fe . . Cu Mg
20 06 0406
20 3040 010
13 2030 010
20 10 010

Mn
0.35

0.50

0.50

0.35

2.1

2.2

(ASTM: B85, 26)

Ni
0.50

0.50

0.30

0.50

n
0.50

3.0

30

0.50

0.15

0.35

0.15

0.15

A
Remain-
der

Remain-
der

Remain-
der

Remain-
der



2.2
(Khin Maung Myint, 1994: 9)

360 380 383
(Liquidus Temp.x °C) 5% 593 h82.2
(Solidus Temp.x °C) hh1 538 5155
(Specific heat)(cal/g-°C) 0.23 0.23 -
(JIm/m-°C) 2 -
(callcm 2cm/° Clsec) 0.35 0.23
Latent heat of fusion (cal/g) 93 93
(glcm3) 2.64 271
2.3 (ASTM: 85, 30)
360 380 383
Tensile Strength, ksi (MPa) 44(300) 46(320) 45(310)
Yield Strength (0.2% Offset), ksi (MPa) 25(170) 23(160) 22(150)
Elongation in 2 in. or 50 mm, % 25 25 35
Shear strength, ksi (MPa) 28(190) 28(190)
Fatigue Strength(R. R Moore Specimen), — 20(140) 20(140)
500XL 06cycles, ksi (MPa)
1500 T T
1400 1430°C ]
1300
1200 Liquid // >
; 1100 7
- 1000 // I
A :
900 S B+Liquid .
800 | } 4 !
700 |es0°C :
600 N«Z 577°C <
T, 75 P

N 10 20 30 40 50 60 70 80 90 S

2.1 Al-Si (H.H. Doghler.1951: 298)

413

413
43(300)
21(140)

25
25(170)
19(130)



22

10

2.2.1 (,2540: 18)
4
2211 (The horizontal cold chamber system)
2212
(The horizontal cold chamber for center gating)
2.2.1.3 (The vertical cold chamber system)
2.2.14 (The hot chamber system)

222 ( ) (2540 29-32)
3

(turbulence)

1-3

0.01-0.2



2.3

24

231

232

233

2.4.1

(

2540: 33-36)

(parashot)

400-1000

(Designing Die Casting Die, 1992: 1-2)

11

0.01-0.2
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3)
4)
2.4.2
2.2
_ Stop Button
Guide Pin (Ejector Plate) Quick Biect Pin ‘ .
. ; ; 2 Leader Pin Bushing

Guide Pin Bushing — ey e Esotor Coty
Ejector Plate =il H [y} o> Leader Pin

Ejector Retaining Plate
Quick Eject Cam

Carrier Pin

Ejector Pin

1

- ;
- . l~ .
- 4 | o ~ P =
j Ejector Plate Q
Clamp Retum Pin
Ejector Box Two Way Water Line

Ejector Die Block

\ e,
J’ |

Nozzle
Clearance Hole

Sprue Bushing
Cover Cavty Insert

Cover Die Block

— Water Line |_Sprue Spreader
2 22 (Designing Die Casting Die, 1992: 2)
2.5 ?
25.1 (Parting Ling)
2 (movable die) (fixed die)
252 (dimension tolerance) (Khin Maung Myint,1994: 17)
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2)
3)
4) '
9)
6) (Ra) 1.27-3.17
253 (draft)
254 (insert; cavity block)
(waterlines)
(holder block) H13 P20 HA
255 (undercut) (Khin Maung Myint,1994: 17)
(parting line)
(cores)
256 (shrinkage)
(shrinkage
tolerance) 380  0.6% (Tracy

stadelman,1983: 182)



26 2
2.6.1
(hot work tool Steel) H-13
2.5
H-13 2.6
24
( )
AN c C M V. N M §
(HB)
SKD6l  H-13 038 52 14 10 - 05 090 220
H-13 Micro Fine SKD61 220
2.5 ( )
JIS AlSI
SKD61 H-13
H-13(Micro
Fine SKD61)

2.6

Molbley, 1991: 380)

(g/cm3)

(specific heat)(cal/g/°C)

(cal/cm2em/°Clsec)

14

2.4

(HRC)
53
5

H-13 (Jonathan Papai and Carroll

H-13
k=10.0587+8.6X10%6T
P =7.8+2.5X104T

¢ = 0.110-1.12X104T+7.5X10'4T2



2.6.2
(channels) (cavity)

(runners) (gate runners) (gates)

(overflows)

26.2.1 (biscuit)
(shot sleeve)
(runner)

(isolate)

( (layer)

26.2.2 (runner)
(gate runner)

(sketch)
(oneK
23
S 0./465 in. Dfa. i }e—- 0.920 in.—-’/
4 VA A
0.184 1;1&*5 X
X » RSN
7 931’/9 in. R 7 p .584 in-
. o.;‘;.//// /\
R TR
Helr Hara [rzeci00:

2.3 (Designing Die Casting Die, 1992: 20)

15
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26.2.3 (gate runners)

1) (tangential gate runners)
9
24

} Sec. 4 Sec. 5 Sec. b Sec. 7 Sec. 0 Sec. 9

Sec. 3 [ (T~ ' — 2o
Sec. 2 ‘—.
Sec. 1
e L Sk,
/
Approach Angle
e i bt
Gate D'pth—’ X J o D T L D
w -—‘ 1 W q—T {
Gate Lana o ey
'rsy:ci:.: for Té(%é%l%lnfor
8 Sncouon ¥ 1°throagh 4
2.4

(Gating Die Casting Dies, 1996:56)

D
(D12)
C
(02) (gate land)
(Gate Land)

0.5-1.



2.5

(approach angle)

(shock absorber; )

4
(fan gate runners)

;

_T
f

bt— Length, L =

—-ﬁ-—l

(Gating Die Casting Dies, 1996: 61)

(concentrate heat)

30-45

1

17

0

2.5



2.5

26.24

(Gating Die Casting Dies, 1996: 62)

) ()

(ates)

(cavity)

18



(productivity)

2.1

0.90
1.30
1.80
2.50
3.20

2.6.2.5 (overflows)

(Designing Die Casting Die, 1992: 18)

0.012-0.017
0.017-0.025
0.026-0.038
0.035-0.050
0.042-0.060

%
150
100
50
2

(air vent)

2.1

"
7
50
2
2

19
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NADCA (North American
Die Casting Association) 7 (Gating Die Casting Dies, 1996)
1 (cavity)
2. (filling time)
3,
4, (gate depth)
D, (plunger)
6.
1.
4

( | )

2.6.3

(heat content)
(restricted heat flow)
(converging heat flow paths)
(diverging heat flow paths)



1 « " 21

(parting  surface)
(Moving Cores)

(Water Lines)
SOCE 7
(Designing Die Casting Die, 1992: 27-37)
L ( )
(thermal section)
2, (basic heat content)
3, (heat gain and heat loss)
4,
b, (water spray)
6.
1. (waterlines)
4
( )
2.6.4
(ejector pins)
(balances)

(residual pressure)



21?7
2.1.1 (251 22)
(shrinkage crack)
1) (shrink hole)
2) (gas hole)
3) (shrink crack)
4) (cold shut) 1-2
5) (flow line) 10-100
2.1.2
2121
1) Frommer (HH. Doehler,1951:126-129)
Frommer

(gate)

2.6

(forerunners)

22
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(pool)

21)

Taen

V= yfp *0.87

oo n
> o o

Frommer

(pool)

\\\&&\\\\\\N\\lw\

s I

Frommer (HH. Doehler,1951:127)

2.6
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) Brandt (H.H. Doehler,1951:131)
Brandt Frommer

Frommer 2.1

: N
2.7 Brandt (H.H. Doehler,1951:131)

3) Koester -~ Goehring (FL.F. Doehler, 1951 132)
Frommer ~ Koester ~ Goehring

Wood’s
metal Frommer
Frommer
Wood's metal

28

i_l *— &

VNN

2.8 Koester  Goehring (FIH.

Doehler,1951:132)
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2.1.3 ?
2.13.1 (Designing Die
Casting Die, 1992: 25-27)

(heat transfer)
(chill mark)

(hot cracking)

(ejector pin)

(shrinkage void)

g

Metal Flow
From Gate

b

Plunger ’ressure
Feeds irinkage

Cc

Feeding
D iffi

d

F i
Bleggk:g Fine and Widely

Scattered Porosity
e

2 29

(Designing Die Casting Die, 1992: 25)
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2.9

2.9
2.10

a Cold Die Hot Die

Metal Flow Cold Die Hot Die

From Gate

b Cold Die Hot Oie
—yd VTN mmnomnnoo-ommrnmer ?

Plunger Pressure - )

Feeds Shrinkage Cold Die Hot Die

C Cold Die Hot Die

(0000000, 00 ,? 97
E e(1<in - y H
Blocked Cold Die Hot Die

XXxxx;> <A ¢4

Shrinkage Voids

2.10

(Designing Die Casting Die, 1992: 25)

(porosity)

2.11
(restricted heat flow)



Plunger Pressure
Feeds Shrinkage

d

211
(Designing Die Casting Die, 1992: 26)
2.74 ( 2537 321-325)
(Strokes flow) (initial force)

(viscous force)
(Newtonian)
(Strokes’s law)

(computational)

27



Mdu

dt

28

(conservation of mass)
(conservation of momentum)
(conservation of energy)

(pressure)

5
I tlp) iy, - g 22)
dt dx dy
(mass density) t v
du dun o dp o dQIx dr i
dx dy J ST ESTIN dy ( )
d dv' dp dav drl
___Y____l.va = pB —+ = N (2 )
dx dy dy  dy dx
Xy
-0 2 £ P
HGx=2Mfa=jpv-v (2-4)
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(du dv?
T =M dy  dx (2.4 )
'7—«i+vj (25)
b-dr+9) 26)
(viscosity)
' de de v o9 Ty, 4 0T
3 +uEX+Vd—y)+pV-V—Q—-(>C(I<®() T (kay)+/20 2.7)
k T
(viscosity dissipation function)
0 =28 2+ Y 2+ @..‘.;..,i 2_2 [y, 0Y (2.8)
J ~dy dx) 3 (dx dy)
4
22) 23-) (27) T p, VP Te
3
p = PPT) 29)
e = ¢PT) (2.10)

HPT) (2.11)



(conservation form)

E{OWELE -E+E{E,£])=

{}
&
y
{£1)= p“pluzp
&y {F}
gy
+VTxy-qx

(conservation variables)

P
)= B
pv
pE.
(inviscid  flux)
pv
puv
ey =" pv Z ., P
pvs + Pv
(viscous flux) X Y
0
{£1)=" T

y
UTxy+VCry - v

30

(21

(2.13)

(214)

(2.15)



(total energy)

(exact  solution)

31

Bzf+  2+V2) (2.16)
(perfect gas) P

P
p=(y-\)p(£-"~(u2+V2) (2.17)
Y (2.15) X oy

(Fourier's law)
q;(:-k—dx qy\/:-k—dy (218)
(J. Hi, E A
EcKert, and R j. Goldstein, 1992: 68)
215 (finite element method)
U
2.15.1 ( 2537: 4-5)
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(finite) (elements)
2.15.2 ( 2537 17-20)
6
1
2.12
1
&

2.12 ( 2537: 18)

2 (element interpolation function)
2.13 3 1,
2 3 (nodal unknowns) 0
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DY) = Nifxy) () + Naxy) B2+ N3xy) ()3 212)
Ny), 1= 12,3
(2.12)
<h(y) = ~eove s of

N <>
(1x3). 1(3x1)J

Ln] (U

0,

X

7U7 2.13 wAmusiaumasnwuuetlsnausiauqase laeilsalifde)

( 2537: 18)
3 (element equations)
2.13
~11 k\2 k13 > 1 f
a K22,y <022 = <g . (2.13)

vl

*32 N33 _e >3, ¢



34

[KL.{( . = {F}, (2.14)
3
(2.13)
(direct approach)
(variational approach)
(method of weighted residuals)
4

(system of simultaneous equations)

A(Element Equations) > o [K]sys {(j)}sys = {F}sys (2.15)
5 (boundary conditions) (2.15)
{(}s3 (nodal unknowns)



	บทที่ 2 ทฤษฎีและหลักการพื้นฐาน
	2.1 คุณสมบัติของวัสดุที่ทำการฉีด
	2.2 คุณลักษณะของเครี่องฉีด
	2.3 สภาวะการฉีด
	2.4 หน้าที่และองค์ประกอบของแม่พิมพ์
	2.5 ปัจจัยที่ต้องคำนึงถึงในการผลิตแม่พิมพ์
	2.6 การออกแบบแม่พิมพ์
	2.7 การวิเคราะห์แม่พิมพ์


