
Name: 	 Student ID No: 	  

237-302 Metal Forming /100 

friTtianunnffri5FInwri7i 2 

Sufi 2 31(u'lfl1.111.M. 2557 

gin 237-302 Metal Forming 

TirmilinctIn 2556 

Lwi 09.00-12.00 u. 

gal 5817 

,,v,@@n6ri@auu o5. aD'h '1111/1i V11.1 

(1) Liluct,w5w@uliampallin6hLVi@INURtucutagai 

(2) laiaLinjwlicti-u@nan5linviloviinan Liuoi n52'0114{191 VL110 A4 1 imiti et11115W114i@AEJIAqU  

57.11 M1111/1,1  unilium.61171Victql.J.A'@n5nylm.4,t-liw1caocutlA Lnij@lAoLaT LiinaoulA 

(3) Lil@lilli@OUULALLA1-Al,i'dliO@VIAli@3-1611.1f1521,911V1170 Vinci A4 1 iiesicu l'')Ei  

(4) lim- Nati@a@culitutijouriocuaacu vinniii@alh llifonvon6R,vaatibid  

(5) Iii@vcr;lilcuioitn-154-rum 

(6) imern-rolehMu4nm@culchiimahlooeni nn5vininPu 

(7) i@ani7livado 6 6k 11 vi17-1 

lVigalnlVMAY14WiiF@diUgnIti5lertnVn 
 
piM6Lan'Tnn15Fn41  1 ninni5Pinci41  



Name: 	 Student ID No: 	  

1. 1@5cu-itiviAinn-15 ila'AILLat 6tioLSEJ yareilnSoiiit-Ldifiana.m. ntuTtiVii  T@lmtuTAnnAtTilavit9i@ithl ctAli'ali 

T191flallTihtil@cU (25 RtLbtrU) 

1.1 Rolling (5 fltuuti) 

1.2 Wire drawing (5 Rtixt,m) 

1.3 Shearing / Cutting (5 RL'LLVI,1) 

1.4 Bending (5 mt,i,Luu) 

1.5 Deep drawing (5 RtLLI.A) 
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2. lacu-IEJRTILvta.rivd@linFTINvii@icA IflIAINT16Tl1 (15 fitI,LV1,1) 

2.1 Bloom product 

2.2 Cluster mill 

2.3 Pickle 

2.4 Capstan 

2.5 Blanking part 

2.6 Approach angle 

2.7 Clearance 

2.8 Notching 

2.9 Ironing 

2.10 Erichsen cupping test 
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3. '1aBunuanomm,Ltat)nriwfil6dajlin/io16i7@uniAl@llu4u1-1ct,t i@t1:tid (15 Rtavt,l) 

3.1 Zipper cracks in rolling (3 mceiLvt,m) 

3.2 Snakeskin in wire drawing (3 finnzu) 

3.3 Cracking bend (3 fltLLInA) 

3.4 Burr defect in sheet metal cutting (3 RL'auli) 

3.5 Earing defect in deep drawing (3 Mt6LU1,1) 
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4. 1@'1J'IEJ'cw'Y'JLLth1911'Ji'llalNavi@v,51i7i1Cuni5ilitilli  LLatilNa@dnl'h lumtu-Juniqu,Viawai@3thli  

(10 fltLLUI.1) 

4.1 Rolling (5 Rce,LLI,IL) 

4.2 Wire drawing (5 HtLLT,M) 
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5. uicu@tivicrini.'wnuninl lm liTriliaofi-rlamwinm-yiumcun6aA 6.4 mm 

qoinu 3.2 mm /unn5'iolt\i-ruouncin 3 M11 (3 Steps) 1-1ElinloLE11.<11)LIJ`U Tandem rolling €tlaILLvitAoLvuu 2 

qn'i4 o 3 10
Ol  
	 10E.aiflT1liA'nuuTolnnwwt,rhoqnia ocr 1 ofinfit 20 rpm 671'4LAjcizinwculcu6nannalqn'io 

(roll diameter) 0.4m ilatLmioillri„norhAj111qo (maximum rolling load capacity) Vein 3 MN Ttl. 

riWioLE1uiliri66 lLSEJovrruLvi1fit 1.2 Li,atin Mill stiffness 	6MN/mm 

5.1 lgrrt.,irmi'villtienniiilltiiii119,nil o (roll gap)  laufmloiDiat Step 1st 2nd LL at, -rd 3 1.17■1 @lviviAfl'ila.i 

vf vruncvaln-15ioflilqalinu 3.2 mm 

5.2 Pio-iino (Rolling) ctianlmni:ficulacmlaIli lo`6.1.rIEJLIIN 	(35 flt111.,11A) 

Vri =20 rpm 

lememealaatmall. 

._ 8  

 

Tandem i.( 	sequence of two-high mills 

finvuolki Strain rate/true strain data 

Stress- Strain Data 

strain rate ( i.  ) s-I  True stress (a.) MPa 

0 40 
1 51 
2 62 
3 73 

4 84 

5 95 

6 106 
7 117 
8 128 

9 139 

10 150 

11 160 

12 171 
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Mill stiffness (EmitL) = 
F 

h f  — hm ,„ 

Name: 	 Student ID No: 	  

where 	hf  = final thickness 

hmiLi = roll gap 

The rolling force (F) under plain strain conditions can be given by:- 

F = x.w.VR(h„ — h f ).(3-  „ 

factor allowing for friction (-1.2 for cold rolling) 

w 	= 	width of sheet 

roll radius 

ho 	= 	initial sheet thickness 

hf 	= 	final sheet thickness 

Go 	= 	mean  flow stress of material 

The strain rate during rolling is given by:- 

Vr .ln(h„ / h f ) 

	

e =  	
R.(h( , — h f ) 

The surface speed of the rolls (Vr) can be calculated as:- 

V = 2.7 r .R.N 

r 	60 
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Step 1 2 3 

Exit Thickness (mm) 

Speed (m/s) 

Strain (ln ho/hf) 

Strain rate (s-1) 

Entry flow stress (MPa) 

Exit flow stress (MPa) 

CTro (MPa) 

Rolling force (N) 

Rolling gap (mm) 

5.2 on  

oolISYn  
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6, lillingn14166*-unun5Licurn.InnquVIvinr 1 mtcu-unn 17iLoiatn*,Ma@nlninLau@ITALEn..1 LLatbsil/i 

6tJaln5461-)Lal  (itl:ia 5 flt61,1,11,J) 
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