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A study on machining method about molybdenum alloy micro fixing part for
TEM precision specimen.
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Abstract: In these days, increase requirement of TEM (Transmission Electro Microscope) in not only scientific field but
also industrial field. Because TEM can measure inner-structure of specimen a variety of materials like metal, bio. etc.
When use TEM, specimen should be thin about 50nm. So making for thin specimen, use Ion milling device that include
specimen holder. The holder generally made of Aluminium. Aluminium holder is worn away easily. For this reason, using
time of ion milling with aluminum holder is too short. To solve the problem, we replace aluminium holer to molybdenum
alloy holder. In this paper, we design molybdenum alloy holer for CAM and modify CAD modeling for effective
machining process. So we array a specimen 3 by 4 and setup orientation for one-shot machining process. Next we make
a CAM program for machining. we making a decision two machining strategy that chose condition of tool-path method,
step-down, step-over. etc. And then conduct machining using CNC milling machining center. To make clear difference
between case.l and case2, we fixed machining conditions like feed-rate, main spindle rpm, etc. After machining, we
confirm the condition of workpiece and analysis the problems case by case. Finally, case.2 work piece that superior than
case.l cutting with WEDM because that method can not ant mechanical effect on workpiece.
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Table 2 Material properties of Molybdenum alloy

Element Wit% At%
BK 11.96 50.24
CrL 20.24 17.67
MoL 67.80 32.09
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Fig. 5 CAD modeling
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Fig. 6 Machining strategy
Table 3 Machining conditions
Condition Roughing Finishing
Method Raster Optimize Contour
Tolerance [mm] 0.05 0.001
Allowance [mm)] 0.1 0.0
Step-over [mm] 0.5 0.5
Step-down [mm] 0.5

CAM Z 213 ZA S ¢ste] Fig. 73 7o)
A A CAD modeling®l 7F&3t7] 79
33 9 Blocks A3

ol A9 g 7tFzAL kel A

He g 2R HAAA

o K2

[ o% ol & N
[~ Ul
okl o

o ol

i

i 5]. o
e &, FAE 0.05 7FEAHFE 0.1,

BE 05, 28TES 052 3o 7hE

g A4k Aol ¢ Bos

Elufol|= S A 2Hdo2 HAHSSA

F= 0.001, 7FgolfE 00, 2¥oH &=

o] Evj2g A4 AR =

A & olE nestel 18 AFFE

it o ok
o
lo

ol

O

o

o
S = =

rir

ol
o

il Koo o &[N L

o,
lo

_21_



21718 - 0|k - o5&l - EHIX| - 243

(d Finishing

(c) Roughing
Fig. 7 CAM program

3.3 CNC & 33

L8 ghe] 7S flste] 94 =4Ed
AE e BEUE 37 95 A48tk ke
2712 T ke A1F 7S Ak Al
@ 2 AFGge] N e RS JHEehes
Ad7tg & Ay 32l 5 1270 FAdo] mixE o 9l
< 2 7Sk

718 A7} Fig. 8oll4 Ho]Zzo] HSS| -5 A9
oA FutEE A EAste] CUPSH
burr7} o] WAt} A Q=] om WC-UTS| 745
B 7o ME ¥33 AE 1o} 23} 71E
A FARE S vk B gk o]te] vt Tk
o] WAt Ale] HAck odl upe} HFH o= t}
oJoHZ= HE¥lo] ¥ WC-Diamond &2 AA3I

o,

Table 5 Tooling list for machining

N
N
d

Material Coating Hardness(HV)
HSS None-coating 740
WC Coating 3,500
WC Diamond 9,000

nosh AN

(a) HSS (1st)
Fig. 8 Result of test machining
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Fig. 9 CNC milling machining center

Table 6 Specification of CNC milling machining center

Item Value
Max. table load 15 kg
Table diameter 250 mm
Max. workpiece height 180 mm
Standard speed 42,000 rpm
Torque (100% DC) 6 Nm
Frequency 15-55 kHz
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Table 7 Dimension of specimen

Item Design Measure Error[%)]
Height[mm] 4.15 4.20 1.20
Diameter[mm] 1 1.03 3.0
Length{mm] 125 121 32
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