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- —— Foundry characteristics ———

Hesistance to Solidification Pressure
Alloy hot cracking Fluidity shrinkage tightness
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Heinemann.
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Birmingham.
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ASTM B618-02 5 |kl 3o A356 5UT Soluaseinn V=Y Jgdd
Note |— | indicates best of group, 5 indicates poorest of group. ﬂlp B 618 - 02
Patiam | Approxk- Sobdifi- Chemi-
Alloy Shrink:- mM::.o Resis- Pres- cation | Nor- | Resis Ma Anodiz- | cal Ox S'Tg?" Suta Suta
v i "m“ sure | Fluid- | Shrink- | mally |tance tof 1" | Poish- | Electro- |ing (Ap-| ide | = EF | by | by
z 9 crack. [Tot] #v° | age | Heat | Como- " | ing” | plating' - | Coating ,""" for Weld-|  for
ansie | uns anc:/,‘ pog- i mc- ness Tend- [Treated| sion” | "™ ance)’ | (Protec-| "*MP%" ing" |Brazing™
n F ng ncy® ton) ature
immim] | 1€ "
2010 |ao2010] 4  Joso-1204 4 3| s 4 |yes | 4 1 1 1 2 2 1 4 no
113 |s66-649)
2040 |a020s0| e |98s5-120d 4 3| 3 4 |ys| 4 1 2 1 3 4 1 4 no
13 |is29-649)
2080 |A02080] . |o70-116d 2 2| 2 2 |yes | 4 3 3 2 3 3 3 2 no
13 |s2162n
2220 |A02220| . |9es-1154 3 s|s 3 |yes | 4 1 2 1 3 4 1 4 no
(13 |is18-624)
2420 |A02420 Yo 000-117 “ 3 3 4 yes 4 2 2 1 3 4 1 4 no
[13] |(532-635)
2950 | AD2950 Vo 9701194 4 4 3 3 yes 3 2 2 1 2 3 3 3 no
13 |is21643)
3190 |ao3190| e |sso-1124 2 2| 2 2 |yes| 3 3 4 2 4 3 3 2 no
113 |is10607
3280 |A0azeo| e |seo-113d 1 ¢ | 1 yes | 3 4 5 2 4 2 2 2 no
13 |s16613)
2550 |aoasso| ws  Jors-1sd 1 il N 1 yes | 3 3 3 1 4 2 2 2 no
(13 |is46-621)
c3550|A33550| %4s  Jors-11sq 1 2 I 1 |ys| 3 3 3 1 4 2 2 2 no
113 |is46-621)
3560 |A3350 Yo 035-1134 1 1 1 1 yes 2 4 5 2 4 2 3 2 no
(3L lss7-613
l A356 0 | A13560 % J035-113 1 1 1 1 yes 2 4 5 2 4 2 3 2 no
(13 1557621
3430 |A04430]  Pe  Joos-117q 1 o i o 3 T 5 7 P 7 ] i Tia
113 |1574632)
DIN 1511:)L,Uk..u\‘_;,bd..x.aCUS)\@Q-}I\{ML»);L;;@)L;[AJM%QU? Y=Y g
: over 10 over 18 over 30 over 50 over 80
Height
upto 10 upto 18 up to 30 up to 50 up to 80 up to 180
Draft 3
in degree (°) 2 1.5 1 0.75 05
Height over 180 over 250 over 315 over 400 over 500 over 630 over 800
up to 250 up to 315 up to 400 up to 500 up to 630 (. up to 800 up to 1000
Draft
s s 15 20 25 3.0 35 45 5.5
Height over 1000 over 1250 over 1600 over 2000 over 2500 over 3150
up to 1250 up to 1600 up to 2000 up to 2500 up to 3150 up to 4000
Draft
Po— 7 9 1 135 17 21
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DIN 1511 5,1kl Gl oS a3 (sla uil 5 A=Y gl

Quality category
Features
M1 M2
Use Long+un batchwise manufacture using Batchwise manufacture using machine
machine moulding and involving high moulding
standards
Material Copper/tin/zinc alloy, copper/zinc alloy, Same as quality category M 1, but also
aluminium alloys, cast iron and steel including hard lead and pattern metal
(83% Sn, 17 % Sb)
Surface quality Machined all over, apart from difficult Only parting and guiding surfaces machined,
transitions surface of pattern smoothed and scraped by
hand
Fillets Worked on As for quality category M 1
Loose pieces Dovetail guides As for quality category M 1
Wearing edges With light metal construction, e.g. sheet No special instructions
steel, not under 3 mm
Core print construction | With sand bars and fillets As for quality category M 1
Nominal
5 : 2
SUnenson rengs Permissible dimensional deviations
over up to
30 to0.10 +0,15
30 50 £0.15 4020
50 80 +0.15 +0.25
80 120 +0.20 +0.30
120 180 4020 +0.30 |
250 +025 +0.38
250 315 to2s 20.40
315 400 +0.30 2045
400 59@ +0.30 + 0,50
500 630 +04 +06
630 800 +04 *06
800 1000 | $05 +0.7
1000 1250 | 058 08
1250 1600 t06 $10
__1600 2000 £0.7 PR
2000 2500 to08 t1r4
2500 3150 t10 16
3150 4000 £1.3 $20
Over 30 mm rounded values to £ /2 IT 12 | Over 30 mm rounded valuesto £ /21T 13
2) See page 4
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Table 41 COVERAL fluxes for melting aluminium alloys

[YY 537 ] pwien 3T Gl 3UIT )3 oslinal 550 2y (sl uS6 O-F gt

Grade  Flux type Melt pt Dross Melting unit Alloy type Remarks Method of application
°C type
5F Covering 620 Dry Large, rev., shaft rot, All low Mg alloys Also prevents furnace Add half early, rest at final melt-down. Form a complete
Drossing tilter etc. wall build-up, usually cover. Use about 0.5-1% of metal weight or 1 ]<.g,"rn2 of
used in smelters melt area
1 Covering - Dry Crucible, electric ditto Used for ingot and Add 0.5-1% early and maintain cover. Remove after
Drossing clean scrap melted for grain refining/degassing
sand and diecastings
29A Modifying 780 Liquid  Crucible, bale-out 9-13% Si Used at 760-800°C Melt under COVERAL 11, heat to 800°C, grain
refine/degas skim, add 1% COVERAL 29A, work in,
leave 5min., dross off with COVERAL 11
36A Modifying 670 Liquid Crucible, bale-out 7-13% Si Low temp. version of Melt under COVERAL 11, degas and skim, add 2%
20A COVERAL 36A at around 750°C and stir in, leave
5-10min. and dross-off with COVERAL 11
48 Refining 590 Liquid Al Low-Mg alloy scrap  Reclamation of Melt heel of solid metal, add 1-5% COVERAL 48 to
turnings etc. cover, add further flux with swarf additions
65 Covering 500 Pasty Crucible 3-10% Mg alloys Sodium free Add 0.5% with the charge, add a further 2% when
molten, stir in at 750°C. Dross-off after grain refinement
and degassing
66 Covering - Dry Crucible, bale-out 1-10% Mg alloys Sodium free Add about 0.5% at early stage of melting, a further 0.5%
when melting is complete. Dross-off after degassing and
grain-refinement
75 Covering - Dry Holding Low-Mg alloys Wide temp. range flux Can be used at 600-800°C, scatter 0.25-0.5% on metal
Drossing for pressure diecasters  surface and rabble gently until exotherm develops. Push
aside remove before taking ladles
88 Furnace - - Reverb., rotary, - To remove oxide Preheat empty furnace to 800-850°C, spray walls using
cleaning transfer ladle build-up formed on Foseco flux gun, reheat for 15 min, then scrape clean.
furnace walls Use once per week
2011 Covering - Liquid  Crucible, electric Low-Mg Low fume covering Use 0.5-1%, form cover as early as possible and

Drossing

resist. and induct.

and drossing flux

maintain intact. After grain refining and degassing, add
further flux, rabble into surface until exotherm, leave
2-3min., skim
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Shrinkage Porosity met Step No / Time Step  : 1840 / 1.000e+000
Simulated Time : 823.1686 sec
Percent Filled : 98.0

Fraction Solid : 100.0

ProCAST
ol b 5l B sl 3 aalad (LI S o5 VY IS

Ty
Shrinkage Porosity [%] met Step No / Time Step : 1840 / 1.000e+000

Simulated Time : 823.1686 sec

# Percent Filled : 98.0

100.00 o=t Fraction Solid : 100.0

ProCAST

.J,tck,gqumuéuw)gywldu& S vy S
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met Step No / Time Step  : 1840 / 1.000e+000
Simulated Time : 823.1686 sec
Percent Filled 1 98.0
Fraction Solid : 100.0

Hot Spots [sec]
1526

1924
132.2
1224

1.9

101.7

ProCAST
3l b 53 ankas Izl 5 Gblie F-Y IS

Fraction Solid met Step No / Time Step  : 1090 / 1.000e+000
Simulated Time : 73.1687 sec
Percent Filled : 98.0

Fraction Solid 1 69.4

ProCAST

sl b 53 aalas gl slemnil S i o-Y S
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met-ch2-3

Shrinkage Porosity [%]

L

Step No / Time Step
Simulated Time
Percent Filled
Fraction Solid

093 7k 3 (B e 53 anlid LSLEN St s Y IS

Shrinkage Porosity [%]

100.00
I 93.33
26.67
80.00
73.33
66.67
£0.00
53.33
4567
40.00
33.33
26.67
20.00

13.33

0.00

i

met-ch2-3

: 11420 / 1.000e+000
: 10826.3457 sec

: 98.0

: 100.0

Step Ho / Time Step : 1310 / 1.000e+000

Simulated Time
Percent Filled
Fraction Solid

.C}JCJL)QA&EJ‘»LS\AJMJQL;A@|L5\@§A . "“.V—ng.i

: 716.3465 sec

: 98.0

: 100.0
ProCAST
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Hot Spots [sec] met-ch2-3 Step No / Time Step : 11730 / 1.000e+000

7567
I 7062
£5.58

60.54
5543

50.45

4038
33/N
30.27
2522
2018
1513

10,09

2733
255.6
237.8
2204
202.4
184.7
166.9
149.2
1315
1138
96.0
78.3
60.6
2.9
251

7.4

Simulated Time + 11136.3457 sec
Percent Filled : 98.0
Fraction Solid : 100.0

035 b 53 aalsd s Sl Df bl A-Y S

met-ch23 Step No / Time Step : 12000 / 1.000e+000
Simulated Time : 11406.3457 sec
Percent Filled : 98.0
Fraction Solid : 100.0

033 b 53 anlsd 03, 5 b S (5l slezsil 0L e A-Y S
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Shrinkage Porosity [%]

100.00
I 9333

86.67

20.00

7333

66.67

Solidification Time [-
265.0 - -

unq‘;h
G
7 daee

295 3L 9N (5 T ik 5 (5 gl g Slisluo 0599 (om0 5le>
VA€ oloniawl - Ylaol sizio olfiuls

(;f)ﬁ:ﬂjla:u.:d)

Big Step Ho / Time Step : 810 / 1.000e+000
Simulated Time : 269.7690 sec
Percent Filled : 98.0
Fraction Solid 1 99.3

S 5 a1t sl 5 anks L SLEN &S sy )oY S

Big Step No / Time Step : 0 / 1.000e-003
Simulated Time : 0.0000 sec
Percent Filled : 00
Fraction Solid : 0.0

S sy bankd o3y 5 iy e (51 sl Oloj amslie NV-Y S
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Shrinkage Porosity [%] D Step Ho / Time Step : 7120 / 1.000e+000

faul

L

Simulated Time : 6589.4668 sec
Percent Filled : 98.0
Fraction Solid : 100.0

ProCAST

.Cycjbydf)ﬁq.iwl{u]aéjlgiﬂ&uﬁM&@\&Mﬁ.ﬂ—\‘Ji..'z

Fraction Solid D Step Ho / Time Step : 600 / 1.000e+000

Simulated Time : 69.4670 sec
Percent Filled : 98.0
Fraction Solid : 549

L.I-d—

.c}.uc‘,b):‘,:f)j{q.li:l{uﬁélﬁal‘o_dlﬂfww.\\”—n}g

ProCAST
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Shrinkage Porosity [%] D3-risebig-chill Step Ho / Time Step : 790 / 1.000e+000
Simulated Time 1 234.7296 sec
Percent Filled : 98.0
Fraction Solid : 96.7

100.00
93.33
2667
20.00
73.33
68667
£0.00

53.33

3333
2667
20.00

13.33

0.00

-

ProCAST
e 5 s dis OSG b anss 1 5y sled 53 aaks Sl ¢Sty VY S
Fraction Solid D3-risebig-chill Step Ho / Time Step : 620 / 1.000e+000
Simulated Time : 64,7297 sec
Percent Filled : 98.0
Fraction Solid 1 60.2
1.000
0.933
0.867
0.800
ProCAST

Dy S5 5 i L ankad (gl s slazeil S ans s NO-Y S
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(g3b 4 A5 > DEB ) i Jbsl)poler 50 Sl dd

Shrinkage Porosity [%] D8-chill Step Ho / Time Step : 680 / 1.000e+000
Simulated Time : 110.4547 sec
Percent Filled : 98.0
Fraction Solid : 86.5

ProCAST

.()LG};CJLJDM)‘@ﬂ&@))@&@‘&“)b.\/\—“Jg..;

Fraction Solid D8-chill Step Ho / Time Step : 640 / 1.000e+000
Simulated Time : 70.4547 sec
Percent Filled 1 98.0
Fraction Solid 1 67.8

ProCAST
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Shrinkage Porosity [%] 1 Step No / Time Step : 2330 / 1.000e+000
Simulated Time : 1767.8672 sec
Percent Filled 1 98.0
Fraction Solid : 100.0

ProCAST
.@C,bﬁuu;t&:ﬁéuﬁuu@w&w,;.Y~—YJ&:

Time to Solidus [sec] 1 Step No / Time Step : 630 / 1.000e+000

Simulated Time : 67.8672 sec
Percent Filled : 98.0
285.0
265.3
245.6

Fraction Solid : 69.7

ProCAST
oo b o3 aada o3, B By ad gl sl 0L s lie V=Y S
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1 : Filling Time [sec]

D™ N
E:‘& roCA

w

T
R Cjbjaubﬁd\ﬂ B Calizes aiansd 55 B OAs 5 Ol awslas YY-Y S

(L 93k b5 Job 13 9 (514l giel a5 38 & yao 03liiwl) 21 &= yb (Silw dud

Shrinkage Porosity [%] D-F1

Step Ho / Time Step : 4270 / 1.000e+000
Simulated Time : 3619.5503 sec
Percent Filled : 98.0
Fraction Solid : 100.0
100.00
I 93.33
86.67
‘, 20.00
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Time to Solidus [sec] D-F1 Step Ho / Time Step : 4270 / 1.000e+000

305.8
286.1
266.4
246.7
227.0
207.3
187.6
167.9
148.2
128.5
108.8
89.2
69.5
49.8
30.1
104

Chvorinov's

0.5533
0.5232
0.4931
0.4630
0.4329
0.4028
0.3727
0.3426
0.3125
0.2824
0.2524
0.2223
0.1922
0.1621
0.1320

0.1019

Simulated Time : 3619.5503 sec
Percent Filled : 98.0
Fraction Solid : 100.0

ProCA:

»
~

(sl b o3 aa 03, 5 B e (61 slemil Ol gl YF-Y JSC

Thermal Modulus [cm] D-F1 Step No / Time Step : 4630 / 1.000e+000
Simulated Time : 3979.5503 sec
Percent Filled 1 98.0

Fraction Solid : 100.0

L

ProCAST

&@Cjbjzwoa)?&jwé‘jufﬁd}#wusYQ—YJQ
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[— s o/ T e+ 40 2ok0e [—— ot s o/ Tine s et 1 265000
Seated Vo Yo ow e T Vs
T sobd i T sobd w1

1000

0933

0067
0,000
0733
0667
000
0533
0467
o400
0333
0267
0.200
0133
0067
0.000
z

Ik

ProCAST

Fraction Sobd

ProCAST

Fraction Solid o

Step Mo / Time Step  : 680 / 1.000e-000
Simulated Time : 32002 wec
Percent Filled Iy
Fraction Solid ta3

067
0.800

| o

 ose7
0.500
0533
0.467
0.400
0333
0267
0.200
0.133
0.067
0.000

z

ProCAST

Fraction Sobd

Percent Faled
Fraction
[
0100
[E:3)
0567
0500
0533
0467
400
0303
0257
om0
(X
0267
0000
2

L

Step Wo ) Tine Siep < 630 A0t0eiat0
St T ey

o

L

Traction sosa [

Step o/ Tume Step 790 7 10090080
Siamated T < suoser

Peccent Fied feo
Fraction St ey

[———

1.000
933

1.

St

Parcont Filed

Fractson Sond
0867
o800
0.733
0667
0.600
0533
va67
0.400
0333
0267
0200
0.133
0.067
o.000

z

St Mo/ Time Stap
Time.

Feaction Sond

1.000
033

0.867
0800
0733
0567

0600
0533
0467
0.400
0333
0267
0.200
033
0.067
0.000

z

1

C..ﬂbb%)‘&l@cjb)bwg&:ﬂo}wY‘;’—YJ;.Z

ProCAST
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Hot Tearing Indicator 1 Step Ho / Time Step : 710 / 1.000e+000
Simulated Time 1 1711727 sec
Percent Filled : 98.0
Fraction Solid : 96.8
0.00536
0.00500
0.00464
0.00428
0.00393
0.00357
0.00321
0.00286
0.00250
0.00214
0.00179
0.00143
0.00107
0.00071
0.00036

ProCAST

Step No / Time Step : 660 / 1.000e+000
Simulated Time 1 121.1727 sec
Percent Filled : 98.0

Fraction Solid 1 925
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Temperature [C] 2 Step No / Time Step : 400 / 1.239e-002
Simulated Time : 24057 sec
Percent Filled 1 624

Fraction Solid : 00

ProCAST

(235b 4 3 S0 b 4 Ol Oy FY-Y S
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Temperature [C] 2 Step No / Time Step : 430 / 6.197e003

\

720.0

673.3

626.7

580.0

Simulated Time : 2.6148 sec
Percent Filled 1 67.7
Fraction Solid : 01

Tiiq 61

ProCAST
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Temperature [C] Step No / Time Step  : 630 / 3.098e-U03

Simulated Time : 3.8087 sec
Percent Filled : 98.0
Fraction Solid 141
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Voids 2 Step No / Time Step 1 650 / 3.098e-003
Simulated Time : 3.8087 sec
Percent Filled 1 98.0

Fraction Solid 11
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