ABSTRACT

One of the most important factors that affect the mechanical
properties of formed products is forming tool design (drawing
die profile ) .Die profile along with other factors like reduction
of area , forming temperature. , friction .. etc. will produce a
specific deformation mode that characterizes deformed metal by

_ drawing process. This will have a direct effect on the final
. mechanical properties of the drawn product .

! Most papers in the literature that deal with the efficiency of the
forming die design ,considered the level of the redundant work
as the basic parameter without considering physical response
of formed metal . For this reason the present research aims to
study the efficiency of the drawing dies on the basis of both
theoretical design concepts (CRHS,CMSR) and industrial
concepts (TAPER).

This was carried out by studying the final mechanical propertics
of the drawn products through dies with theoretical
concepts(UCRHS , ACRHS , DCRHS , CMSR ) and other with
industrial concepts taper die( o =8° )

All at fixed reduction in area of 75% .

The material used in this research is commercial pure copper.
The drawing process was carried out at room temperature. In
order to satisfy the aim of this research, equivalent strain
method was used (this method was used for the first time by two
researchers Hill & Tupper 1948)

This method depends basically on true (stress — strain ) curves
of the formed material in its annealed and prestrained
conditions.
In addition it is suggested in this research to scan a longitudinal
section of the drawn product by micro hardness test to evaluate
the efficiency level with using different dies .
Macroectching technique was also used to show the deformation
and flow modes of pure copper for different die designs
| Obtained results show that the drawing die (CMSR ) is the most

._ efficient die design, at the same time , design of taper .
DF created with pdfFactory trial version www.pdffactory.com



http://www.pdffactory.com

oL b
Bk g

Vel w

AR L

&

Afwale a‘mg# ‘c-\"‘\__..a \.,f‘\d FAASY LN F) E NGOG I e b e Al 4, 254 * s ol » 4“

»

o ASL Cilatiall 4880l Gl 2 W e 3 f5al)l Jal gl aal o
(s QA sl adaiall) Sl A ppenad g o

B 5531 Jahe I BLaVY il el bl Jy b ¢ S o
Jani g e o) Lo AISRYY 5 LD 5 a Aa s dalially 5 oasdl)
Ay 5l Ayleny AR solad) il o Jde Jlad ils Al (ald oy 3
cpnmall iiall Lleil ACAGRY al AW o il 3l S

QS A et DS e cilalad A RG] Cigay WAy e
Al el Sl 3V e pald JalaS il JASl (6 s O el
5oL A0 g el n ) Cilaal il ) 13 A alall 450 5l
(CMSR ot 83, il sl b o a5
s e (TAPER) 4cliall 5 CRHS)

S Al Claiiall A8 LSSl pal 2l Al 2 13 5iha

2\-},_) 1y fl: ALéA ;J"”L ) & e :‘.3 'x.\_n LL“ 5 é
elim aseie ol Jle s 3 5 (CMSR,UCRHS,ACRHS,DCRHS)
L T75% Aalud 3 il eadd L) Gl o3 aen s (0=8°)

Glee 4 Lale (o bl LA Gulatl a1 b aadiendd) el

Al 5 a da 0 8l Gl

e Al Jladiy) 45 pla Caandial Gl e e Cargl (38a3 Rl
(Hill & Tupper) cxisld 0 e s e Jg¥ Caadiud 3 35 0 oda o Lae
1948 ale

Aaa (JaY) — MgaVl) cliaie o Lubud a3 305 LY o3 a
AL CYENT cY s g S8 el

BF created with pdfFactory trial version www.pdffactory.com

11

AR T AN ¥ AR R e WA -- e ; - - s I P A «F
oG RO QDG G G 100 DG 1) L o D Dl A DO DA DA o DA A S DG A A DA DA AR E



http://www.pdffactory.com

Aol diall GAN sl G 1 i - il _mqhun Zalayly
3 liSH (5 sha alag¥ 4 jeaall 30l Gasd Gk oo g all 0 Llll
At Alentd) L al

ol ) Ll LBy Caasiid QU 5 eaal S byl 3
penail) 3 AR A0 Aadly & el

JSI (CMSR) g 58 @l oy letle Jgeand) 5 30 il yelil )
CIE )t B i 3 Al i) s e ppaadll 8 56l
4058 die 3.US 3 ell 38 (taper die a=8°) elia bl o anadl
| AV L

v

ly
Yy
F

"
va
»

o &
-

)
g
'Y

c
-d
.
-~
i
ey
kg
haen
L
3R
bt
™y
Nl
b~
’ 9
o
Wg
%

3

o

Y
4

' d
L

LT DTN
3 5{4 2

" l.muuml o wrd L

F created with pdfFactory trial version www.pdffactory.com

: _El,&mmm&m&&mmwmam&&m&&& PR '



http://www.pdffactory.com

N TN NIRRT
N A S A

ABSTRACT

One of the most important factors that affect the mechanical
properties of formed products is forming tool design (drawing
die profile ) Die profile along with other factors like reduction
of area , forming temperature. , friction .. etc. will produce a
specific deformation mode that characterizes deformed metal by
drawing process. This will have a direct effect on the final
mechanical properties of the drawn product .

Most papers in the literature that deal with the efficiency of the
forming die design ,considered the level ot the redundant work
as the basic parameter without considering physical response
of formed metal . For this reason the present research aims to
study the efficiency of the drawing dies on the basis of both
theoretical design concepts (CRHS,CMSR) and industrial
concepts (TAPER).

This was carried out by studying the final mechanical properties
of the drawn products through dies with theoretical
concepts(UCRHS , ACRHS , DCRHS , CMSR ) and other with
industrial concepts taper die(a =8°)

All at fixed reduction in area of 75% .

The material used in this research is commercial pure Copper.
The drawing process was carried out at room temperature. In
order to satisfy the aim of this research, equivalent strain
method was used (this method was used for the first time by two
researchers Hill & Tupper 1948)

This method depends basically on true (stress — strain ) curves
of the formed material in its annealed and prestrained
conditions.

In addition it is suggested in this rescarch to scan a longitudinal
section of the drawn product by micro hardness test to evaluate
the efficiency level with using different dies .

Macroectching technique was also used to show the deformation
and flow modes of pure copper for different die designs
Obtained results show that the drawing die (CMSR ) is the most

efficient die design at the same time , desiecn of taver
DF created with pdfFactory trial version .pdffactory.com



http://www.pdffactory.com

