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Abstract

The objective of this research is to study the effect of the fluid mandrel on the reduction of area,
drawing stress and thickness in copper tube drawing process. The standard copper tube JIS C12200 with
15.88 mm diameter and 1.12 mm wall thickness is choosen for this experimental investigation. Two types
of fluid mandrel, water and lubrication oil (SAE20W40) were contained in the copper tube. The copper
tube is drawn through the die (Ol = 15°) by using the area reduction of 20, 35 and 50% with the drawing
speeds at 5 and 30 mm/min. The results shown the influence of the fluid mandrel on the reduction of area,

the tube thickness and the drawing stress and also depend on the density of fluid and the drawing speed.

Keywords : Tube drawing, Copper tube, Fluid mandrel, Reduction of area, Drawing stress
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(Drawing stress vs Reduction of area)

Y
=3

Tuvazimsfsiuslne Taeserdeusangziin

U

o o &2 o q v | ]
AMNHNPYUDNUINTIENTNUFUITU i]%VI”IGlW‘]fuﬂﬂluﬁﬁ\?W‘Ll

ra ¢ Yy a v A '
uiiueenuIudd iNanNuAueluRiFTen1 AW
[l 4 '
AU Fausetvzildnanmsdeugnelasead
2 = Y o = @ 1 ' Y
VoUW IMhmsAnyIgas sz NAY
= Y . & 1w 1 dy
AEEANUAUYANTIN (Yield Stress) FIA8AI 10U
A 1 a X A A o § 2
doalin i 1.0 Futlumimnzauivhldideugl
Y Y oA ] o ra P 9
ud? Tdvinanefuindnssmvinauinuinls uaz
1 "a T Qs’
novz lliRAsesUANUT 0 1ANOUTUFANTZUIUNTY
o : 4 g
Tae ladnuisasidiuanuduiilusanininmsaaaa
A d 9y o 1o 9
YoINUNNIAAIINY 20, 35 1Az 50% lawan1snaaes
aans1llugli 7 dunamuuunduilsy wuan
o : Y = L Ay 1a
asauaNuAuAveIFuIUN lifiuuuasa Tums

]
@

X = s 2 = SO "o
QGUL!E‘]J‘W ATUIING 5 1AL 30 V.U/UIN ITUAUNIND

ho) ¥

A Y oo

v K
1.0 wmmiamm@mmﬁum‘nummmﬂu 25.75% Ly
26.25% A1UA1A1

o o v W ' 9
Glu‘VlN!?]fJ’Jﬂ‘Ll AIMIUDATITIUANULAUVD

Y
=

2 A A =
FUINUNVUUULATALYAD AD SAE20W40 Gluﬂ'ﬁﬂﬁ"llu

A o 3 = Ay Y A
31]1/] ATUII S5 LAY 30 W.4./UIN ﬂguﬂ’]mj’]‘lﬂal.o na

'
A Y o v w

I
ﬂ?iﬁﬂﬂlu'lﬂﬂ]ﬂﬂﬁuﬂﬁu?ﬁﬂlﬂ1ﬂ1J 36.5% Lag 37.8%

MNaIA L

1 @ = " W
+tnasa sa3u521unsAuiAy 5 wauani
1= o = =3 " W =1
+flnasa oa3 152 Tumsdami 30 w08
- —A @ = =3 " W =
150 44311058 SAE20W40 8A5153 1UAISAUNIAY 5 3.30./110

o 3 =2 [ =
“*3U1a58 SAE20W40 aa5u52TuMIAUMAD 30 w0

1.00

Drawing stress'Yield stress; Od/Oy

0.00 L B e s s B B s e s s s e e

o 3 10 15 20

23 3 35 40 43 30

Reduction of Area; Re

d‘ 1% 1 Y =X 1 d" A Y o
31]7] 7 91T IUANULAUAIADNITAANUNTTUINA



18

AAIA1981ANT2 119 32 @1Tuf 3 fusne 2558

5.4 é’m1dmﬂmmﬁuﬁaﬁamﬁﬂmmsmmmamm
(Drawing stress vs Fluid mandrel types)

Yo = o ' ¥ A g
'lmq1miﬁﬂymmwmummmumﬂuwam

9
@

£
iﬂﬂ"]ﬂ!ﬂﬂ]’E‘NLlllumiﬁlﬁﬁ’ﬂuﬁ?u?%ﬂﬂiﬂﬁﬁ}’m uas

ldwamsnaasssanilugali 8

1.00
0so 4 OL=15° Re =20% Water

AE 20W 40
Without Mandrel

-0 5031532 TumsRe 5 waand

Drawing stress/ Yield stress;

) o g
Before Drawing/  ®A9 995152 114A13A9 30 W.1.05

Fluid mandrel types

@ 1

517 8 SasdmanuduAAiAvOLUIATAINA)

o X o

ek in1sAsvugUriunliuiniiag ey

1a ¢ o A o A 4 9 oo

UNRNAIIING 15 991 NoRTIMIAnaIveINuIiIAR

Vo 1 o ' Y = 2 Ay

1A 20% WU BAIEINANMIALAIEI IR T

. Y .

Hunwasa v IiangannFuaunmelulinuuasa
o o & Ao A3

wad nazdmIuFuauhlnuuasamad fie Wiazen

P ! Y 2L 2 y
ﬂziwﬂwamwmummmuﬁwawmm’gqmwmmﬁ

@

v :
Hiniunseunsa SAE20W40 ﬁJmmumiamm uag

Y
" @ 1

o 1w < =KX XK 1 1
ENW‘U’JTEJG]SHS’ﬂimTiﬂQﬁng‘]J‘VIB AINANDDATITIU

4
=<

Y KX 9 v A A o 3 =2
ANUAUAINIY UUND mammﬂumimmuiﬂm 1433

U Y

nsgmszramelutazmeouenaziniuin Jaqina

A 3 X v Y = E
ﬂmﬂaﬂugﬂﬁwu mwa“lwmmmumqwu PITIN

@

a L)) o £ A s <3 =2 ds!
ELUﬂﬁﬂ"l\iﬁi\iﬂH*lﬂllﬂ‘]J“]fUﬂ"lUﬂiJ ﬂi"lﬁ'lﬁluﬂ"ﬁﬂ\'i“llu
31l
6. a3Udwansnaana

A = ' = X
WenfSeuNounanINAaeIsEnINNTAITY

] q ¥ o Y

31]1’]’E)LL‘]J‘]JVlIJGlGHlliJuLﬂiﬁﬂﬂllﬂﬂi"]ﬂ!ﬂumﬁﬁlﬂﬁ? (1}

< Y o 1 = 49! 1 9
wiuldededanua myasvuglve Taglduuuasa

@

9 ]
1A daNave Ny ﬂJuGlﬁ)’cﬂiJﬁlelﬂWﬂﬁﬁﬁ

Y Y
=2

A A v oo = ' y X v
aanunniaalunszurumsasvusine ligavuld

L] K1

WUN

1. HUUIATAHAITINAADOATITIUAIINANNHUIAD

9 1 o 1 Y 1 Qy A =
"’UL!W]L?{‘HWWUﬂuﬁlﬂﬁNﬂJﬂ\‘lﬂﬂhlﬂﬂﬂ’ﬂ‘]fuﬂu‘ﬂVlllllllllu

Y 1

Y
wga nalumsaarugli 5 waz 30 v.u.A0%

QU

Y o

[l I A < ' A
2. yumsaaiunvraai 20-50% 11U NNUNUIAT

IMAIAIHAADDATINNUAUAIRINTAY TdvIanen

9 o @ ~

HUUEIATINVVINAUUTNN N 1F d St luduuu

¥
=2

= A o 3 3 a
T a m'imﬁllugﬂ‘l/lﬂ@lmi’md 548 30 U.U./UIN NT

k4 '
=} v A

anvuaveanunigan 14 lund5iAu 25.75% uaz
o w ° o A Aq Y

26.25% aud1aY azdmsunsanlsuuuasamad
& =< & & o < -
WUSAE20W40 A9tz UNeas 157 5 1ag 30 u.u./u1d
[ g A Y o A U a
mmsanvuaveIiuindanldlunszuiumsnan
lain131A1 36.5% uag 37.8% audiy

=

3. ANUAUU U UYDINUIATAINAD AIHARDANNIAUAS
A 1 @ 1 Y 2 A a 2
B9A1ANVHUILUUNIN BATIFIUANUAUAININAYY
ZUANIN

Y a
7. 19NA1991999

[1] William F.Hosford and Robert M. Caddell, “Metal

Forming Mechanics and Metallurgy,” PTR Inc, 1993.

[2] S.Kalpakjian and R.Schmid, “Manufacturing Process

for Engineering Materials,” Pearson Inc, 2003.

[3] T.Altan, S.OH and H.Gegel, “Metal

Fundamentals and Applications,” American Society

for Metals, Metal Park, OH 44073, 1983.

[4] X.Yoshida, Y .Onitsuka and

“Fabrication of High Quality Fine Medical Tubes by

Fluid Mandrel

Mechanicals and Materials Engineering, Vol.3,

pp.1348-1355, 2009.

[5] T.Tangsri, S.Norasethasopon and

“Fabrication of small size inner spiral ribbed copper
tube by fluid mandrel drawing,” The International

Journal of Advanced Manufacturing Technology,

Vol.70, pp 1923-1930, 2014.

Forming

S.Yamashita,

Drawing,” Journal of  Solid

K.Yoshida,





