
For Forging : 
Vl = V2 

ho 
Etrue = In - -h7 

F = kanowAf 

F = 6nowAf(1+ 
tid 

j) 3hf 

Friction coefficient of 0.11 

Melting point of Brass 1025°C 

Density of Brass 8.75 g/cm3  

K is the forging shape factor 

Simple shapes, without flash 3-5 

Simple shapes, with flash 5-8 

Complex shapes, with flash 8-12 

hve irt raw 
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For Casting : 
2Yst r  = 
AGv 

 3 
i 	

17 
 SL 

AG* — 	 

16;r; SL, 
	  S(0 ) 

_AGT̀ ; 

AGv  = (AHf  x AT) / Tr, 

s (o 	cos 0(1 - co 0) 

pgH = pv2  

• Thermal conductivity of steel = 20 W/m.°C 

• Heat capacity of steel = 0.5 kJ/kg.°C 

• Heat transfer coefficient (steel/liquid Al-7%wt Si alloy) 

= 4,500 W/m2.°C 

• Cost of energy = 0.01 baht/kJ 

• Density of Al-7%wtSi = 2,750 kg/m3  

• Heat capacity of liquid Al-7%wtSi alloy = 1250 J/kg.°C 

• Heat of fusion of Al-7%wtSi alloy = 378 kJ/kg 

• Specific gravity 9.81 m/s2  

= 
\ 2  

7r Pc  AHt.  
4 	— To j 
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P ea vi AH-f  
t = 

h(T,„ —To ) A 

Re = 	 

2/8 



Name: Student ID No: 

 

  

Part 1 Intro  

1. 115ias1411,cali@lrill.1211.o@tun5ancudn1 ( 2 mtuct.ru) 

A 	  

B 	  

C 	  

D 	  

E 	  

	

2. 	 cu ( 6 mtutict.i) 

a. Cold working 

b. Hot working 

C. fl11 	Recrystallisation 11@l6d11111,! Cold working 

Part 2 Forging  

	

3. 	1@tunsanLvi9rmlifouncvdol (defect) 'n14111111 forging LLatT8n1511unnwritT 

‘Nii:VIT1111A0i1C1.0i@1)id (6 Rt LLCUU) 

a.  

b.  
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4. wtriuuSlutiiaiLiati@CAl univrinli,flolvicuiicuTtnavit5twu Hammers Lotwucu 

Hydraulic Press (6 flt1131,11!) 

5.14'ricinnlwiLmiUlf@lnlliltinnAct,,1,7,1iLvii1 onsvi@liviSN Ow 70-30 Brass as 

received) Cii:15/uatC6'uov  touliLKiN Close die forging ioun154117:01 0.5 True 

Stain LorifilvtuoliviiinoLAitminvAnanmAculTufi@cunl4uVvvinficu 50 mm 

(15 flaiL1111,1) 

•	 

Do = 50 mm  Df = ? mm 

Part 3 Casting  

6. 	166cur1sn5nntin15via@I6vimtamt9i@lcdd (4 fltl,131.,11,1) 

a. Crucible Furnaces 

b. Immersion Melting 
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7. n5turnm1514a@a.iLviarAamloiliiluiltifficunnwawAvimtavtotqiiLiluilmilananm 

Liat9i@LiiN 5-)L61n15liv\alm-milmM@Eill'aIthaiSv6nrivi l@Bculuylii@lnrionny, 

cdninvu i-Ai (3 fltL131.,M) 

8. n5tInunl5vid@iitTitavitIolliLvianta2,,ificunn5iTuVlaviLllntFtliin15NS941.!?irn.no 

anLAI l@BulmAlif@vronnyith. tnalAirm (3 fituuu) 

9. l@B`ulEi4nAilAilhi@itli 1  (10 mtutnii) 

a. Liquid Metals 

b. Homogeneous nucleation 

c. Coring 

d. Embryo 

e. Nuclei 
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10. 1')19innvILLat@Bunu Cooling Cure T@llavit@tqiiLiiumfiqvit (Pure Aluminum) 

LLattaviteaL (Aluminum Alloy) ilii?irrofinli,mil Al-7%wtSi Q116colaloJvL6n5L 

(5 mt Liam) 

11 .1,1,inn50mT-rdaavitvimoluilvit 14- inatArniculoijmirinti9i (critical radius, r*) 

anri.,11011@1 undercooling, ATN  iiklnn5Vileunn5y1@iwirrnlctIT,KAa Lil@rJacuu 

nn5AlLtcumucuvtioaiEnficu (homogeneous nucleation) 611/16llniAmt (free 

energy, AG*) iiMiLYinficu 5.496x10-12  J toullriNlY611-rufm5raiatanu (latent heat 

of fusion) aaviA16'11-rucifillcahilicuoi@ivola (surface energy) 1111 -1.63x109  J/m
3  

and 29.78 J/m2  mr13.1g1PU Lotilquiiicluiivia@LLvimi 1083 °C (frhu Kelvin grlVilJ 

n15411.,rm) (13 mnaru) 
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12. 166culunattnavridviBmailiiiNa9i@,71iLLtrunn56icuI91 (growth) Taltavinliumminlriti 

Qij1c7:0-rudril (6 mtucuu) 

F rorit 
	

SIC° 	 Tempo ature reg.( 

   

 

Scyh 
TIC ttYp  

   

   

13. le6curioi.riEneiicuimlai'llli@li,n51.0i0,1krr (4 flrA,Lcuu) 

a. Secondary dendrite arm spacing (DASnd) g@@:))135 1@t'̀ nEriAlif@arrOfITIAlli5Li fl@cU 

A 	A 
b. qarviccifinficjitavit (pouring temperature) co ?cull 	cmiravilkcino DASnd ilifj 

Tc1.1101.gnatC&Jo l@BunEJ 

14. l@Bcunuant,vivrtiolnm`floilmAlatsculluvi@ (casting defect) LotIntinnuAn 

Nyn (4 flti,L1,11.) 

a.  

b.  

C1,Lsti rig -------- 
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Sprue 0,1 15 cm 

Fluidity length= ? 

D = 0.8 cm 

Name: Student ID No: 

 

  

15. 1411.intlivirmail'un15dJoi') (Solidification time) Loce,m-munrSitillavito-13.115n11 

1Afi@curn5amT-Atilo (Fluidity length) IcuuifianAlLvignii@pviiinifivol 200°C lc 

fr5vi@lavit@tqfiLfiEnziMASnau (Al-7%Si) ihtuvifg superheat 220°C lomitino 

flyaK1u@ldolaillavr (sprue) Lvilfiul5 cm umilirwthimillulnan1m11ulnu 

Lvi-ificu 0.8 cm (13 mt atm) (ifiqtisimilvia@l,via-)T,nnodell,o@tunnilcuil@f110) 
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