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Wire Drawing Process Design for Fine Rhodium Wire
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Abstract
Rhodium is a representative platinum group material. Rhodium is used in several industrial fields including jewelry,
chemical reaction catalyst, electric component etc. In recently, ultra-fine rhodium wire has been applied to the pins of probe
card used to test a semiconductor. In this study, in order to produce a fine rhodium wire with the diameter of 50/m, a fine
rhodium wire drawing process was designed. After design of the fine wire drawing process by using a uniform reduction
ratio theory, finite element analysis was performed. Finally, fine wire drawing experiment was performed to verify the

effectiveness of the designed process.
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Fig. 1 Probe card and probe card pins



Table 1 Wire diameter at each pass

Pass No. Wire diameter (mm)
1 0.075
2 0.071
3 0.067
4 0.063
0.060
6 0.056
7 0.053
8 0.050
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Table 2 Conditions for FE analysis

Items Value
Flow stress curve = 2506.92°%" [MPa]
Young’s modulus 359.0 [GPa]
Poisson’s ratio 0.26

Yield strength 1790.0 [MPa]
2190.0 [MPa]

Friction Coeff.(u) 0.05

Tensile strength

Semi-die angle 8.0°
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Fig. 2 Flow stress of initial wire

3.1 fFetessiMd =A
BooTdNE FY WHPAE o2 48l
dstel Bl frEreds

2 80.0um =F ¢folol o]
MY E-Fasy F42 vAAA E 7] (model:
Instron 5566A)E ©] &3t TG A (KS B 0801)<
3l Rl Fig. 20 frEs8E S UrE]rLH
o Table29] EHFH F558 F4424 2

[13]5 x3ste] AFsAs A% =5 UrEM%
At



ol 13t -

246

8 Ty
o) =o
2 = 1
> -
S|l S| |™m|o ||| |0 |o <
Cl~lo|l~N | ©o|wW|d| o | Oc| »
S| | R |w|w|o|o|o|o|w 7] B
wl gle|e|e|o|o|oc ||~ G g i
| 5 < 8 e
o © = .
4 ” g T
..a < W i o
g - = e
i ® < o
Tl o|lo|ln|o ||| o = -
Tl g|lo|le||a|o|~|0O|< s iy I
Ol gl | ||| A || A 2 " -
HE g, 0 .
§= S R
= o T b o
g olo
o . 2
2 —
P 2 ) s
Sl gl 2| ~| o | w| o ~| ® = MF
= % — o
o < Lr._
= S
oA TN o R
= 0.950 = 1.450 1.900 of w = L BT
0.480 U . @] . < o5 o N g M- o I M
T 0.831 1.270 1.660 ~w X o T T S 5
e 0713 1.090 1.430 - N do mo 3 CHCHC) A Hg No o
0.300 @ 0594 @ 0906 g 119 & 'z B 2o _AsT o o X o HmM - T
a.NS_ S o.ﬁ_m_ s n....um_ g o950 S % oF I T <] ‘Dr ! ,m| E B <]
0.180 N 356 < 0544 © 0713 ® 9 o o ™ N = - o 5
~ —~~ —~ .= law
0.120 2 02w T 0363 E s S w i Mrm - ) o & to T d o e
0.060 0119 0.181] 0.237 = = o 3O A P %o o5
0.000 0.000 - " s wF P s r )
0.000 _ : i ' 0.000 ) ey L % W W T — AR A
S AT W  LamA W L wr
= 2 W o= Q < m oo X
Baey 0.700 i 1.200 1.400 = o N = ‘.uqoﬂ o N o
3!— o._._;— ubmo— H.Bo_ hﬂu o W s R X E_ .E|a o Nlo oy
2 T08Y ZaFIovii
0182 o 0438 o 0750 o 0875 p a) Xd oy L mm_ g Ml G| %ﬁ Mo.u
a.:m— 3 o.wmo— @ o.So— 8 o700 < = ™ oF pin ol _ya HJ =
0.109 < 0.262 = 0.450 = 2 M o_ oF ﬂv oy R o o
X — ™ O O 0525 ~ o o|J o) = ) P B T iy on
0727 @ 0175, © o300 T o350 @ ™ T T T MH S o ol mo a
0363 0.087 0.150, 50 oF 6N o O = S|
o SFETON g 0% sim g
0.000 | 0000 | 0.000 T 9 Wwo 3 it ) ~
oo AT T HEBEAT




25 1A spolo] e A 247

Table 4 Drawn wire and diameter at each pass

Pass No. Surface Diameter(mm)
1 0.0747
100um
L]
2 0.0714
. 100um
SEM image (x1000) L)
Fig. 6 Initial rhodium wire _
3 0.0672
100um
L
0.0630
4 100um
L |
0.0600
° 100um
| |
6 100m 0.0562
L
7 100um 0.0529
Lol
8 100m 0.0501
Ly

Fig. 6> %7] 80.0im =& <}oloje} ¥¥ SEM
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