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1. END STANDARDS (GAUGE BLOCK) | |

1) Iodine-Stabilized He-Ne Laser Mecasurement System

2) Automatic Gauge Block Interferometer Systein |

3) Gauge Block Calibration Unit (Comparator)
100 mm, Steel, Gr.AA Special)
100 mm, Steel, Gr.AA)
100 mm, Tungsten Carbide, Gr.AAi

4) Gauge Block Set (1
5} Gauge Block Set (1

6) Gauge Block Set (1
7) Gauge Block Set (1 - 100 mm, Ceramic, Gr.AA)

5

[

8) Long Gauge Block Set (Steel, Gr.AA)
9) 'Thin Gauge Block Set (Gr.AA Special)
10) Gauge Block Accessories Set

11) Gauge Block Maintenance Kit

12) Precision Ext. Micrometer Sets

13) Precision int. Micrometer Sets

2. LINE STANDARDS (SCALES)
1) Length Bench (20 m) w/Laser Measurement System
2) im Length Comparator w/Laser Measurement System

3. ANGLE STANDARDS
1) Autocollimators
2) Combination Angle Gauges (0 - 90, 3" step)
3) Combination Angle Gauges (0 - 90, 6”:step) '
4) Precision Polygon (Ref. Ge.)
5) Precision Pblygon (Calibration Gr.)
6) Taper Parallels Combination Sect

7} Engineers Parallels
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4. OTHER RELATED DIMENSIONAL STANDARDS
1) Calibrated Steel Balls (1 - 25 mm, 1 mm step)
2) Calibrated Steel Bails (1 - 12.5 mo, 1 mm step)
3) Optical Flats
4) Optical Paraliels (12 - 12.375 mm)
5) Optical Parallels (12 - 25 mm)
6) Universal Monochrome Light Unit
7) Toolmakers Flat
8) Master Cylindrical Plug Gauges (various size)
9) Master Ring Gauges (various size)
10) Master Taper Plug Gauges (various size)
11) Self-Centering Inside Micrometers
12) Depth Micrometers Set
13) Micrometer Heads w/Sliding Spindle
14) Screw Thread Micrometer w/Interchangeable Anvils
15) Thread Pin Gauges
16) Pin Gauges Sets
17) Thread Limit Plug Gauges
18) Thread Limit Roller Gauges
19) Thread Limit Setting Gauges
20) Precision Comparator Stands
21) Digital Height Measuring Machine
22) Centre Bench
23) Surface Plate w/Centre
- 24) Taper Testing Machine
25) Universal Measuring Block
26) Universal Measuring Machine w/Digital Readout
. 27) Testing Machine for Dial Indicators
28) Toolmakers Microscope
29) Precision Profile Projector
30) Roundness Measuring Machine
31) Surface Texture Measuring Machine
- 32) Serew Thread Gauging and Measuring Machine
. 33) Automatic Gear Inspection Machine
34) 3-Coordinate Measuring Machine
35) Granite Surface Plate
. 36) Component Measuring Microscope
37) Precision Gauge Measuring Centre
40) Temperature: and Humidity Chart Recorder
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1)} Primary Standard Mass (OIML-Class El, ikg)

2) Standard Weight Set (OIML Class Eil, 1 mg - 20 kg)
3) Primary Standard Mass Comparator (1 kg/ 1 yg)
4} Mass Comparator (50 kg/5 mg, Class F1}

5) Mass Comparator (20 kg/1 mg, Class E1}

6) Mass Comparator {10 i(g/G. 1.mg, Class E1)

7} Mass Comparator ( 2 kg/0.5 mg, Class El)

8) Mass Comparator ( 1 kg/0.005 mg)

9) Mass Comparator (500 g/0.01 mg)

10) Mass Comparator (200 g/0.001 mg}

11) Mass Comparator { 50 g/0.001 mg)

12) Mass Comparator ( 20 g/0.001 mg)

13) Mass Comparator ( 3 g/ 0.1 ug)

i4) Precision Balance (20 kg/50 mg)

15) Precision Balance (10 kg/10 mg) -

' 16) Precision Balance { 5 kg/ 1 mg)

17) Precision Balance { 1 kg/0.1 mg)

18) Precision Balance { 1kg/0.05 mg) S.G. Balance
19) Precision Balance (200 g/0.01 mg)

20) Precision Balance (25 g/0.001 ng)

21) Precision Balance (4 g/ 0.1 ug)

92) Detector System for Determining Air Density
23) Anti-Vibration Balance Tables

24) Ultrasonic Weight Cleaning System

25) Aneroid Raroireters

26) Fortin Barometers

27) Temperature & Humidity Chart Recorder
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1. GAS MEASUREMENT

1) Piston Prover (20 litre)

2) Bell Prover (0.5 m*)

3) Beli Prover (3.5 m?)

4) Constant Volume Meter (65 m®/h)
5) Precision Platform Scale (600 kg)
6) Storage Tank (1000 litre)

7) Calibration Fluid (Light 0il)
8) Instrumentation & Computers

9) Hoist & Crane Systenm
18) Pumps, Pipings & Auxiliaries
11) Sonic Nozzles (Low Pressure)
12) Sonic Nozzles (High Pressure)
13) Transfer Standard (65 m®/h)
14) Gravimetric Tank {50 or 100 1)

2. LIQUID MEASUREMENT
1) Gravimetric Tank ( 500 litre)
2) Gravimetric Tank (1000 litre)
3) Load Cell System { 2 ton)
4) Load Cell System { 5 ton)
5) Load Cell System (10 ton)

3. VISCOSITY STANDARDS
1) Standard Viscosity Meter
2) Viscosity Standard Liquid
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1. FORCE _ :
1) Hydraulic Force Standard Machine (2 MN-200 kef')

2) lydraulic Force Standard Machine (5 MN-500 kgf)

3) Standard Dynamometers (100 kgf - 10 MN)

4) Universal Force Calibration Unit (. 5000 kgf')

5) Universal Force Calibration Unit ( 27000 kgf)

6) Universal Force Calibration Unit ( 50000 kgf)

7) Universal Force Calibration Unit (276000 kgf)

8} Precision Proving Rings {various up to 500 tf) - _
) Precision Strain Gauge Load Cell (various up to 500 tf) .

2. HARDNESS
1) Hardness Standard Machine (Vickers HV3Q).
2) Hardness Standard Machine (Rockwell B, HRC)
3) Hardness Standard Machine (Rockwell Superficial) -
4) Hardness Standard Block (Vickers)
5) Hardness Standard Block (Rockwell)
6) Hardness Standard Block (Brinell)

3. TORQUE
1) Torque Standard Machine ( 5 ~ 5K M)
2) Torgue Transducer (5 — 5K NM)
3) Torquemeter (5 - 5K Nbi)
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1, NORMAL & BIGH PRESSURE

' 1) Air/Gas-Operated Digital Pressure Controller (0 - 10 kPa)
2) Air/Gas-Operated Pressure Balance (100k - 1M Pa)
3) Nitrogen Pressure Cylinder
4) 0il-Operated Pressure Balances (200k - 500M Pa)
S)IPressure Oscillating Quartz Force Transducers
6) Precision Bourdon Tube Gauges
7) Piston Gauge (0il:0 - 6000 psi, Air:0 - 10 bar)

2. LOW PRESSURE
1) Liquid (Water, Mercury) Colum Manomeler
2) Standard Haas Barometer )
3) Mercury Column Barometer (1 - 100 kPa)
4} Automatic Pressure Calibrator for Pressure Gauge

3. BAROMETER
1) Interference Manometer (1 - 100 kPa)
2) Precision Fortin-type Barcineter
3) Barometer Test Chamber

4. VACUUM
1) Mcload Gauges (0.1~ 2 Pa)
2} Ionization Vacuum Gauges (10-'~10-! Pa)
3) vacuum Gauge Comparator
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1. Temperature Fixed Point Cells (including Refercnce Substance and Crucible)
1) Triple Point of Argon (-189.344 2 °C)
2) Triple Point of Mercury (-38.8334 "C_)
3) Triple Point of Water (0.01 °C)
4) Triple Point of Galium (29, 7646. °C)
5) Triple Point of Indiun (156.598 § °C)
6) Freezing Point of Tin (231.928°C) .
7) Freezing Point of Zine (419,527 °C)
8) Freezing Point of Aluminium (660.323°C)
%) Freezing Poi.nt of Silver (961.78°C).

10) Melting Point of Paradium (1552 °C)

2. Bath or Furnace for Realizing Fixed Points (with Regulator)
1) Cryostat
2) Bath for Medium Temp. Range ( 20~~200 °C)
3) Bath for Medium High Range (200~700 °C)
4} Bath for High Range (500~-1100°C)

3. Standard Thermometers
1) Capsule Type Platinum Res. Therimometer
2) Stem Type Platinum Res. Thermometer

3) Radiation Thermometer (Silicon Detector Type)
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Equipment Name Q'ty
1.  pCCp 1
2. Reference Divider 2
3. Null Detector 2
4. Calibrator 1
5.  Amplifier 1
6. DM 1
7.  Transfer Voltage Standard 2
8. 1

100 1 Liquid He Dewer
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.Equipment Name Q'ty
1. BCCB w/Extender for V/I 1
2. Transfer Standard 1kohm, 10kohm 1
3, Shorting Bar 1
4. Standard Resistor 10kohm 3
5.  Standard Resistor 10Mohm 1
6. Standard Resistor 100Mohn 1
7. Standard Resistor 11 pieces 1 set
8. Calibrator o
9.  Amplifier 1
10.  Null Detector 1
11, Shunt 1 set
12. D (8-1/2 digit) 2
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Equipment Name Q' ty
1. Capacitance Bridge 1
2. Auto Capacitance Bridge 1.
3. LCR Meter w/Readwire 1
4. LCR Meter w/Readwire 1
5. Standard Capacitor 3
6. Standard Capacitor 1000pl 20kY 1
7., Standard Cgpacitor i0nF 2kV i
8. Current Comparator w/CT 1
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Equipment Name Q'ty
1.  AC/DC Thermal Transfer Standard w/option = 1.
2. Calibrator 2
3. Amplifier i
4. AC Measurement Standard 1
5. Inductive Voltage Divider (7 dial) 2
6. .AC Shunt 10mA-20A - 1 set
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Equipment Name | Q' ty
1. Multi Jimetion Thermal Converter 1
2. Calibrator 2
3. Auplifier S
4. Synthesizer i
5. Wattconverter 1
| 6. .l)igitai Phase Meter 1
.7. Dy ' 1
8. Watthour Meter Testing System 1
9.  Standard Watthour Meter (3 phase,4 wire) 2
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Equipment Name Q'ty -
1. CT Testing system 1
2. Current Comp. CT Test Set up to 20004 1
3. Electronié Burden for CT 1
4,  Current Transformer 3
5. High Current Generator System 1
6. Regulator for High Voltage 1
7. Up-Transformer (100kV) 1
8,  Standard VT (100, 50kV) 1
9.  AC High Voltage Meter (50kV) 1.
10. b High Yoltage Power Supply 1
11.  DC High Voltage Probe (100kV) 1
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Equipment Name

Lahoratory Type Primary Cesium Beam Frequency Standard
Cesium Beam Freguency and Time Standard
Distribution Amplifier
Linear Phase Comparator
Fregq., Difference Meter
Quartz Frequency Standard
. Rubidium Freguency Standard
Time Interval
Universal Counter
Frequency Synthesizer
GPS Réceiver
~ Time Distribution System
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Equipnent Name Q' ty

( Attenuation )
Decade Transformer
Piston Attenuator
Level and Attenuation Calibrator
Attenuation Calibration System
Yector Network Analyzer
Standard Attehuvator
Bistortion Meter Calibrator
Kow/Flutter Meter Calibrator

P ek ek e b el ek ek

( RF Power )
Microcalorimeter
Power Bridge
Power Standard
Digital Power Meter

— ke et

{ RF Yoltage )
Micropotentiometer 1
RMS Voltmeter ' 1

{ Noise )

Standard Noise Generator 1
Noise Figure Measurement System 1
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Anechoic Room

Dumniy, 1"

Dummy, 1/2"

Microphonie Power Supply

Microphone Preamplifier (2 sets)

'Microphone, 1" (2 sets)

‘Microphone, 1/2" (2 sets)

‘Pistonphone (2 sets)

Povwer Amplificr

Sound Level Calibrator

. Band Pass Filter

. Ratiotransformer (2 sets)

. 1:1 Special Purpose Transformer
14. Programmable Oséilloscope Calibrator
15. 1/3-1/1 Qctave Filter Set
16. Pre. Inter. Sound Level Meter
17. Sound Level Cailibrator
18. Barometer
19. Computer (CPU)

20. Video Graphics Color Display
21. Think Jet printer

22. Printer _

23. Microphone Preamplifier

24. Microphone Power Supply

25. Programmable Pulse Function Generator
26. Programmable RC Oscillator
27. Universal Counter

28. AC Voltage Stabilizer

29. Regulated Power Supply

30, Temperature-Humidily Recorder
31. Multimeter |
32. AC Voltage Stabilizer

- 33. AC Auto Voltage Regulator

© WA PG AW

bk ek b e
W oM O
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1. Vibration Calibration System
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Equipment Name Q'ty
Luminous Intensity Standard System

1-1, Luminous Intensity Standard Lamps 3 set
1-2. TLuminous Intensity Working Standard Lamps 3 set
1-3. DC Power Supply SOV, 354, GP-IB 1
1-4. DC Power Supply 250V, 84, GP-IB 1

~1-5.  6m Photometer Bench 1 set
~1-6," Shunt 50, 10, 3A 1 set
1-7. V(2) Photo Sensor i
1-8. Distribution Thermometer 1
1-9. DM 3
1-10. Computer 1

. Total Luminous Flux Standard System

- 2-1, Total Luminous Flux Standard Lamps 3 set
2-2. Total Luminous Flux Working Standard Lamps 3 set
2-3. " Integrating Sphere 2.5m 1
2-4. ¥{2) Photo Sensor 1
2-5. DC Power Supply 250V, 84, GP-IB 1
2-6. AC Power Supply 280V, 20A 1
2-1. Reference Ballast 1
2-8. D 3
2-9. AC Power Meter 1
2-10. Digital Pt. Resistance Thermometer 1

- 2-11. Computer 1
2~=12. Spectroradiometer System 1 set
9-13. Life Test System of Standard Lamp 1 set
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Equipnient Name Q'ty

1. Nuclear Magnetic Resonance System 1

2, Helmholtz Coil System i

3. Electromagnet System .- 1

4. Fluxgate Magnetometer -1

5. Gaussmeter 1

6.,  Standard Magnet 1 set



$7 21 AKESTS - KIS RR

& ; é w NML NCL
S R&D CAL. {Shah Alam Penang Johor
E & ®) A O 0 O
H © © O O
7 © A O A A
I 7 © 7A O A A
A8 - & O - A O
w K © © O O
w4 &’ ' |
BIE - B © © O O
AC&LC © © O O
EIE - Wik ©
| H © © O O
ol ok © O
B & © 0
BHRS - K © A O O O
A © O
%Iﬁliﬁz-muiﬁz © O

-NML -

@) ﬁ@@%ﬁ%ﬂ%%ﬁﬁ%
ERARET XN E T, RIFEEBEENT 5
_Wmﬁi%ﬁ§%ﬁﬁ%

‘NSL

A EEB e RIEd D

JERIC IR ERH RS 5

O
TA
S
© Tﬂf@&E%%%iM?é
O
JAN

7-99




(oDY—-L| - = waToot |révooot|d 3| = |oo0toer | L¥%08 0. 07FE | (Te-logy | EXE
~ - waZgor oot d 1| - | — o |%g Fee 0, 0eFew | (0F vl | H B
- - ~ Jwreor|d 1] © [ows |Lm%m ‘0. 07T | (0F v | FR - BY
- - - lwroolda 2| © losor |Lraes 0. 0Fer| 0T wr | H-&
(ETHH—
A Y4%09 *O, 0°1F¢T
| | (ETEH |
@ © - oot} & 1 © jooo‘or | ATI%09 “O, ST0FET | (96+) 26T | B E
© © - riooor|d 1 © - %9 F09 “0. 0°TF0z | (96+) 261 | R FH
: (H+ (8T
HOzr |BPEAIEA-(4 | V-1 BE | FEET | B T EBHE ESNE | EF R ¥ OB | (aRE

HELETHY S - TON

Ze—LE

7-100



(Bx—4&L - - Suoa £40 0001 1 - go0‘ey | ALYA%08 “0. 0°5F8¢ z81 ExE
- ~ - 41 000t 1 — 1 000‘S %¢ Fes "0, 0°TFET 87 #H B
— — — L44 0001 T © jo00‘0c | AL1A%09 “O. 02788 96 r H-r
(2 —)
AA%09 0. 6°TFER
(EX(HZEE)
© @) — Y44 0001 I © |o00‘0s | ~LYA%09 O, ¢ 0FE2 96 B E
© © —  |wroorfd 1] © lowes |%s T09 0. 0'1T0r| 9 R E
| i | N I - EO N
HOoY | BWHE|FEA-(4 |- BB | FHET | E T | SHE BME | ¥ B F B | UEEW

COEREE TREES R VRN _ﬂ_&wmwmmﬁm f~7TON ‘d="T1ON E2-L%

7-101



2724 RS- EXELOTH QLD

YEAR MASS LENGTH VOLUME  FLOW =~ FORCE  TEMPERATURE
& PRESSURE '
*1989 4374 336 1406 482 |
+1990 4416 350 1425 518 583
*1991 7258 2260 296 704 1378
%1992 7950 7664 313 560 1206 1697
1993 8642 13068 419 750 1708 2016
1994 9334 18472 525 940 2210 2335
1995 10026 23876 63t 1130 m2 2654
1996 10718 29280 738 1319 3214 2973
1997 11410 34684 844 1509 3716 - 3202
1998 12102 40088 950 1699 4218 3611
1999 12974 45492 1056 1889 4720 3930
2000 13486 50896 1162 2079 5222 4249
2001 14178 56300 1268 2269 5724, 4568
2002 14780 61704 1374 2459 6226 4887
Expecting growth in next ten years @ o
2002/1992  1.87 8.05 4.3  4.39 5.16 2.88

(Source : SIRIM, data from 1989 to 1992)

Note : Number of Calibration in Velume and Flow Laboratory

‘was not separated before 1991,

7 - 102
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