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Mechanical Design and Manufacturing Practices
for Instrumentation
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In this paper, the mechanical design and manufacturing capabilities and the technical services of the
machine shop of Precision Instrument Development Center (PIDC) are introduced. The
instrumentation technology is related to many fields. It needs the original and innovative design
concepts and the practical experiences. Mechanical design and manufacturing is an essential issue
for the implementation of theoretics and the realization of advanced concepts. To support the
academic researches and the industrial development, the machine shop of PIDC had established a
series of design and manufacturing facilities. The machine shop is still strengthening its technical
services and manufacturing capabilities. It aims to offer a better service process and play an
important role in developing precision instruments in ROC.
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N S Eh .
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0
FEs S avks: . N
Dfﬁgziﬂ EEK + B P 470 284 23 2.80 168 102
Ti-8Al-2Nb-1Ta Bk
() (900°C » 1 h22%) 863 824 17 457 189 180
Ti-8Al-1Mo-1V 980 °C * 5 min Z%/% 1010 932 16 441 229 211
(o tH) — 590 °C » 8 h Z&/%
TLSALD7CE1 3F E Kk 1069 932 14 454 235 205
1- =L r-1.5K¢
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@481 | Z e ot fa;:; 1344 1138 6 454 296 251
T
T (e G H Ik 912 893 21 4.61 198 194
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il HI-V FEEERAEE - FEFEAHHE -
£5 ~ SHEEE R EE (substrate holder) B & EE4E
EEREES  HEHATERFARSERRNSE
R EORI A - BiES TR &R (MBE) -
F B LB R (8 A# (MO-CVD) ~ {LE2
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B LIFERETTK - BEEPHAGED > N5k
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= #H i/ & % 2.
Density 10.22 g/em’ ARG MEIREE LA BREE o
Hardness, Vickers 230 annealed
Tensile Strength, Ultimate 324 MPa annealed
Modulus of Elasticity 330 GPa 275 GPa
at 1000 °C
Compressive Yield Strength 400 MPa 0.01% yield
Bulk Modulus 272 GPa
Shear Modulus 120 GPa
Electrical Resistivity 57x10°Q-cm
Magnetic Susceptibility 93 x 107 cgs/g
Heat of Fusion 293 J/g
Heat Capacity 0.255J/g-°C
Thermal Conductivity 138 W/m-K
Melting Point 2617 °C
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T3k o WG SRR R W A B < SR T A SR = TR RE <&
J& o BEEREASE—HE o ¥ (soldering) I FE{EHR
425 °C > {3FHEHIF © BT (brazing) LR 425
°C > HFEHE - SEHANRAGEE B - DET
BB E IR o M TIG (tungsten inert
gas) [ERIDHEREMESEMIE R - DIER - D85
BERMFRRERE - DUV IR BRI BlE
L&A SE R sl K s & S AH R 2 AR
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FHAEEE b o SR FHE -

7% 3 RFEET LA CNC HH - CNC #hig
PR TRE ST - R L LUVETRAY A TS BLrE
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JREENN L% (electric discharge machining, EDM)
e FH B A T AR KA BT R DAk
AL TARERIEE - R RRR - FTDA R Ry KA

%3. 2t ey ANTAEST (mm) FEFE (um)
ik o CNC £4] ~ CNC 4 HARDINGE,
T \f . ¥ CNC HHl ¢ 200 x 500 +5
B B335 M - QUEST 10/65 SP

CNC #tHI HARDINGE, L1020 x W510 x H510 +10

. VMC-1000 1T X X =
MILLER SR (RRBER .
SYNCROWAVE 351 1 x 10 std-cc/s)
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EEERHRING ~ FEAZE ~ SEEELUEEN
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77 > DM NERSERR » B ERAZERA @ fEmEsE
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HEALRE ISO 9000 ~ ISO 9001 ~ ISO 9002 £z ISO 9003 °
FA1 1SO 9000 FufEEIEREAE » K E A{nEE 5 R 5
SEAEHE > 1SO 9001 2RI ET ~ B ~ e ~ L
KRS B B 0 1S0 9002 BbE ~ 48
B B fRaEE K > M 1SO 9003 Rl fs it
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e HEENESEENE  THRE RTINS

—[EEERERE O i =
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1. H R E T

00E 7 B R R R DT AR S A R AT R
HHEH CAD SRR > AfRas HBNLZGE AR
JEFLER ARt - HEBRIIRERRAA P EIE
BB - Ay L RN BB A R R
B BT R R DU R L > A

5. i Ak i
BAR TR Z FARE - = R R Brown & Sharpe, | #i[&] : 900 x 1200 x 800 mm
—OVRE Global Image 9128 | F&FE : 1.7+ 3L/1000um
N Kosaka Laboratory %jﬁi?ﬁ_ﬂﬁ@ + 9178 mm
BB HI7E 5 - | AEE %A 0.04 +0.0012H um >
fifA] 0.04 um
Kosaka Laboratory £ IaEE : 0~300 Hm (FEEH)
A S | RNTEE £ 0.01 um—0.32 um
(R[] 22 i )
HEMEASE | JLE, PSC 3000Pro | FEHTEE 1 um
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8.CVD %42 CAD B -

TR ESEDER - DEtHREERE - T2
AR BB AT S R AR e — b &7
B - HAESNE - Mg
TR R A AT RARAYRASE - A0{rIGEFETT 2 Ein-2
A S T SO B S A S R AR T A T 22—
MR H IS - TRIMLEEREERE R
EHEESEaLME - KL > & TR ESRA
6061 $aE<E  TLEERERAH PVC > DEFEER S
o R IC (4RI (52 Y SUS 304 i o

2. {EBREINFERER

AIE 8 A BB th IE KB L T AR S (L
RADERM » BRI RE R T ORI A BT
7% R &S TR R S biaEM o R
HZZTE A 100 scem SR, 0 BEJT#ERF 100 Torr > fT
L 800 °C HERFEUNEE - S+ 2RI IR T
PN ESLEREAM b - R O EE e a i 8lE
EERY  REHZEFREEHSETER - B
B O ETHEMELET > #55 3D CAD #RASETLIE
PEERSE - WERGE R ek BT -

AT ZEEEEPEREAIIRE 800 °C GHERFE
/NKE o PERS R KTEER LA DU R E AN
MZ RN A S GG e 2 et DO e
B o NGRS E IS IR B E R EE > B
e BN PR AT - R O EASE R
frehg o BUEMHEE - THA=EH > R B EZE
[P E 4 8 TR IE R BB b T T A BB AR IS,

3 O areps

3. KOS AER M

JEFI AR B BB T - B S ER e
EME AR - Kb EES RAUREE 2 E R
A R R T EN R EEI R E =S 'R
F o FEE OB TR BC & 5T 2538 R AR R R
HiT - 91 FECHZE—RIATE R —iEi A
WL - 92 FEEDEER S F5ER ¢ 300 mm 2
R Zerodur FEZSHHEIFER I #E.2 JRENIL » LA
TR B A A R R A E TR T -

AR ETRR K > FIH SolidWorks 3D #&
[ R RS ST O EE ER BT 0 BT RERE L 0 2R
Mastercam ¥ #8717 SRR KR #1007 2 A= HE PR I T2
= WA BTG A TJEREEL CNC FERK
¥t Zerodur ZRZARIHE (2B - HE 300 mm)
WOREENL - SR TIR U B B B AR [ (R
&7 - A&l 9 R HAFT5ERZ ¢ 300 mm Zerodur #71
E R B B AT R 5E BORCER FEE 35% DAR
40% . ¢ 300 mm Zerodur FIZIHIENNT » 25 7
B AT I TR - g R OB
I CElrRE AR RTEE— R -

g

B O e RS - EEEEE
TEERAE G A D TR R L > SRS |
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T~ AHSZ BTG RS - Ak B R as T gE
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