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GAGE REPEATABILITY AND REPRODUCIBILITY ANALYSIS REPORT
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GAGE REPEATABILITY AND REPRODUCIBILITY ANALYSIS REPORT
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CER. NO.: TBKBVC0499701
APPROVED BY CHECKED BY CALIBRATED BY
CERTIFICATE Of CALlBRATlON
EQUIPMENT RANGE/SIZE/SPEC SERIAL NO ID NO
VERNIER CALLIPERS 0- 150 mm. 4229552 BVC049
MANUFACTURER  ( X ) MITUTOYO ( ) . MADE IN (X ) JAPAN
DATE OF CALIBRATION 06NOV-97 DUE DATE (06NOV-98
AMBIENT TEMPERATURE = [WITHIN 20+3 ° C]
RELATIVE HUMIDITY 5 % [WITHIN 50 + 10% RH ]
EQUIPMENT CONDITION (X )AS RECEIVED ( )AFTER ADJUSTMENT
APPEARANCE AND FUNCTIONS.
INSPECTED APPEARANCE AND FUNCTIONS. RESULT
1. Coating and plating shall be not to lose color ,peel off and rusL 0K
2. Marks and scale shall be readable and free from any defects. 0] 4
3. The measuring face shall be free from any defects, such as flaws and burrs. 0K

1) GAUGE BLOCK SET MITTUTOYO MODEL 516-996 SET NOBM 1-46-LGRADE 1 SERIAL NO. 950959. ID.NO. : ABL002
THE ACCURACY OF THIS INSTRUMENT IS TRACEABLE TO NATIONAL PHYSICS LABORATORY (NPL)
THROUGH RERFERENCE STANDARDS OF MINGDENG TECHNOLOGY SERVICES(THAILAND) CO.LTD.
CERTIFICATE NO.: MDT/4004-1

CALIBRATION RESULT. PERMISSIBLE ERROR refJIS B7507-1979.
MEASURING EXTERNAL RESULT RESOL.:  PERMISSIBLE ERROR
RANGE(mm) MSR  ERROR  refinst ref.overal 0.05 mm. (mm. )

0.00 0.00 0.00 OK 0K MAX RANGE  INST.  OVERALL
100.00 100.00 0.0 OK OK 150 005 0.8
150,00 150.00 0.00 OK OK 200 +005  £0.08

MEASURING INTERNAL RESULT
RANGE(mm) MSR  ERROR  refinst  refoveral

0.00 0.00 0.00 OK OK
100.00 100.00 0.0 OK 0K
150.00 150.00  0.00 OK OK

MEASURING DEPTH RESULT
RANGE(mm) MSR  ERROR  refinst  ref.overal

0.00 0.00 0.00 OK OK
100.00 10000 0.0 OK OK
150.00 150.00 0.0 0K OK

CALIBRATION RESULT: ( X ) PASSED ( ) FAILED
MEASUREMENT UNCERTAINTY : © £ 00004 mm.

CONFIDENT LEVEL NOT LESS THAN 95% ( COVERAGE FACTOR K=2)
FM - QA-037 PAGE 111
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CER. NO.. TBKBVDO129701
APPROVED BY CHECKED BY CALIBRATED BY
T CALIBRATION
EQUIPMENT RANGEISIZEISPEC SERIAL NO.  NO
VERNIER DEPTH GAUGE 0- 200 mm. 512030 BVDO012
MANUFACTURER  ( X ) MITUTOYO ( ) 1 MADE IN (X ) JAPAN
DATE OF CALIBRATION Ofc-Oct-97 DUE DATE 08-Oct-98
AMBIENT TEMPERATURE 21 ‘¢ [WITHIN 20£3 ° C]
RELATIVE HUMIDITY 5 % [WITHIN 50 10% RH ]
EQUIPMENT CONDITION (X )AS RECEIVED ( )AFTERADJUSTMENT
APPEARANCE AND FUNCTIONS.
INSPECTED APPEARANCE AND FUNCTIONS. RESULT
1. Coating and plating shall be notto lose color ,peel off and rust 0K
2. Marks and scale shall be readable and free from any defects. 0K
3. The measuring face shall be free from any defects, such as flaws and bums. (01§
4. When fixing main scale by locking screw or the like, its movement shall be free from interference to practical use. oK
5. The main scale shall be smooth, actuate without looseness,free from harmful clearance over whole range. oK
6. The microfeed shall be able to be fixed securely with the main scale by fixing device. 0K
7. The cover plate shall be fixed to the outer frame and be not dettatched easily. 0K

REFERENCE STANDARD INSTRUMENT.
1) GAUGE BLOCK SET MITTUTOYO MODEL 516-996 SET NO8M 1-46-1GRADE 1 SERIAL NO. 950959. ID.NO. : ABL002
THE ACCURACY OF THIS INSTRUMENT IS TRACEABLE TO NATIONAL PHYSICS LABORATORY (NPL)
THROUGH RERFERENCE STANDARDS OF MINGDENG TECHNOLOGY SERVICES(THAILAND) CO.,LTD.
CERTIFICATE NO.: MDT/4004-1

CALIBRATION RESULT. PERMISSIBLEERROR n fAS B7S111
MEASURING DEPTH RESULT RESOL.:  PERMISSIBLE ERROR
RANGE(mm) MSR  ERROR  refinst  refoverall 0.05 mm. (mm.)
0.00 0.00 0.00 0K oK MAX RANGE  INST.  ovERALL
100.00 100.00 0.00 0K OK 150 +0.05  +0.08
150.00 150.00 0.00 OK 0K 200 +0.05  +0.08

CALIBRATION RESULT: ( X )PASSED ( ) FAILED
MEASUREMENT UNCERTAINTY: £ 00004 mm.

CONFIDENT LEVEL NOT LESS THAN 95% ( COVERAGE FACTOR K=2)

FM- QA - 037 1PAGE 11



CER. NO.. TBKBHG008970L
APPROVED BY CHECKED BY CALIBRATED BY
T CALIBRATION
EQUIPMENT RANGEISIZEISPEC SERIAL NO. - wo
HEIGHT GAUGE 0- 300 mm. 9610703 BHG008

MANUFACTURER ~ ( X ) MITUTOYO ( ) . MADEIN (X )JAPAN

DATE OF CALIBRATION 29-Sep-97 DUE DATE 29-Sep-98

AMBIENT TEMPERATURE o [WITHIN 20+30 C]

RELATIVE HUMIDITY 5 % [WITHIN 50+ 10% RH ]

EQUIPMENT CONDITION (X ) AS RECEIVED ( )AFTER ADJUSTMENT
APPEARANCE AND FUNCTIONS.

INSPECTED APPEARANCE AND FUNCTIONS. RESULT

1. Coating and plating shall be not to lose color peel off and OISL 0K
2. Marks and scale shall be readable and free from any defects. 0K
3. The measuring face shall be free from any defects, such as flaws and burrs. 0K
4. When the base reference surface is set on the precision surface plate,there shallnot be play injurious topractical use 0K
5. When slider is fixed with set screw .the motion of the tip of scriber shall notbe impedimental to practical use. 0K
6.The slider shall smoothly and continuously operate over the whole range. 0K
7. For the height gauge with counter, the counter shall always smoothly operate over the whole range. 0K
8. The revolution of outer frame shall be smooth.The cover plate shall be fixed to the outer frame. 0K

REFERENCE STANDARD INSTRUMENT.
1) GAUGE BLOCK SET MITTUTOYO MODEL 516-996 SET NO BM 1-46-1GRADE 1 SERIAL NO. 950959. IO.NO. : ABL002
THE ACCURACY OF THIS INSTRUMENT IS TRACEABLE TO NATIONAL PHYSICS LABORATORY (NPL)
THROUGH RERFERENCE STANDARDS OF MINGDENG TECHNOLOGY SERVICESTTHAILAND) CO. LTD.
CERTIFICATE NO.: MDT/4004-1

CALIBRATION RESULT. PERMISSIBLE ERROR m ats B7S17-198Z,
MEASURING HEIGHT RESULT RESOL. :  PERMISSIBLE ERROR
RANGE(mm) MSR  ERROR  refinst  "efoverall 0.01 mm. (mm.)
0.00 0.00 0.00 oK 0K MAX RANGE  INST.  OVERALL
100.00 99.98 -0.02 0K OK 0 +0.02  +0.05
200.00 200.02 0.02 OK OK 200 +0.03  +0.05

CALIBRATION RESULT: ( X ) PASSED ( ) FAILED
MEASUREMENT UNCERTAINTY : + 00004  mm.
CONFIDENT LEVEL NOT LESS THAN 95% ( COVERAGE FACTOR K=2)

FM- QA-037 PAGE 1



REFERENCE STANDARD INSTRUMENT
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CER NO. TBKBM00089701
APPROVED BY CHECKED BY CALIBRATED BY
CERTIFICATE OF CALlBRATlON
EQUIPMENT RANGE/SIZE/SPEC. SERIAL NO. ID NO.
OUTSIDE MICROMETER 0-25mm 5071375 BMOO08
MANUFACTURER ( X ) MITUTOYO ( ) .MADE IN (X )JAPAN (
DATE OF CALIBRATION 19-NOV-97 DUE DATE 19-NOV-98
AMBIENT TEMPERATURE 21 “C WITHIN 203 °¢
RELATIVE HUMIDITY 53 % [WITHIN 50+10% RH]
EQUIPMENT CONDITION (X )AS RECEIVED ( )AFTER ADJUSTMENT
APPEARANCE AND FUNCTIONS,
INSPECTED APPEARANCE AND FUNCTIONS. RESULT
1. Coating and plating shall be notto lose color Jpeel off and rust. 0K
2. Marks and scale shall be readable and free from any defects. 0K
3. The measuring face shall be free from any defects, such as flaws and burrs. 0K
4. The threaded part shall be well fitted to move smoothly without any play througout the entire moveable range. 0K
5. The rachet or friction drive shall turn smoothly. 0K
6. The adjustment of zero point of the micrometer shall be made readily and positively. 0K

1) GAUGE BLOCK SET MITTUTOYO MODEL 516 -996 SET NO BM 1-46-LGRADE 1 SERIAL NO. 950959. ID.NO. :ABL002
THE ACCURACY OF THIS INSTRUMENT IS TRACEABLE TO NATIONAL PHYSICS LABORATORY (NPL)
THROUGH RERFERENCE STANDARDS OF MINGDENG TECHNOLOGY ERVICES(THAILAND) CO.,LTD.

CERTIFICATE NO.: MDT/4004-1

CALIBRATION RESULT.

MEASURING EXTERNAL RESULT

FtANGE(mm) MSR  ERROR refinst ref.overall
0.000 0.000 0.000 0K 0K
2.500 2.501 0.001  OK 0K
5.100 5.101 0.001  OK 0K
7.700 7.701 0.001  OK 0K
10.300 10.301 0.001  OK 0K
12.900 12.901 0.001 0K  OK
15.000 15.001 0.001  OK 0K
17.600 17,601 0.001  OK 0K
20.200 20.201 0.001  OK 0K
22.800 22.802  0.002 0K 0K
25.000 25.002  0.002 OK 0K

CALIBRATION RESULT: ( X ) PASSED

MEASUREMENT UNCERTAINTY : t
CONFIDENT LEVEL NOT LESS THAN 95%

QALY

0.0004

(

mm.

(REFERENCE JIS B7502 :1979)

RANGE ( mm. ) ERROR ( mm.)
MOVEABLE ~ MEASURING  INSTRUMENT  OVERALL
Oto 15
Oto 25 12 t4
25 to 50
50to 75 t5
75t0 100
up to 25incl. 100 to 125 t3 t6
12510 150
150to 175 +17
17510 200 t4
200 to 225 t8

22510 250 t5

) FAILED

(COVERAGE FACTOR K=2)
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CERT. NO. TBKKBCYiltileOl

APPROVED BY CHECKED BY CALIBRATED BY
CALIBRATION
W m SERIAL NO. ID NO.
CYLINDER GAUGE 18-35 mm. 569539 BCY011
MANUFACTURER (X)MITUTOYO ( )_ MADE IN (X) JAPAN ()
DATE OF CALIBRATION 21-AUQ-% DUE DATE 21-AU0-97
AMBIENT TEMPERATURE 19 °c (WITHN 20+ 3° C]
RELATIVE HUMIDITY 49% [WITHN 50+ 10% RH ]
GRADE B GRADE A ( . DIG. 0.00L mm); GRADE B ( . DIG. 001 mm)
RESULT  (X)ASFOUND  (  JAFTER ADJUST APPEARANCE (X pK ( NC
APPEARANCE AND FUNCTIONS.
INSPECTED APPEARANCE AND FUNCTIONS. RESULT
1. Coating and plating shall be not to lose color Jpeel off and rust. oK
2. When the cylinder is held in any position 1guide plate and plunger shall be smoothly operate. OK
3. The displacement of plunger shall be not less than 1.4mm. OK
4. The barrel shall have strength enough not to affect the measurement. OK
REFERENCE STANDARD INSTRUMENTS.
1) CALIBRATION TESTER SET ' TECLOCK ' MODEL 0-25 mm SERIAL NO. 100009 .
THE ACCURACY OF THIS INSTRUMENTS IS TRACEBLE TO NATIONAL
PHYSICAL LABORATORY ( NPL ) AND NATIONAL RESEARCH LABORATORY
OF METROLOGY (NRLM) THROUGH RERFERENCE STANDARDS OF TECHNOLOGICAL
PROMOTION ASSOCIATION ( THAI JAPAN ) CERT. NO.:25336 .
2 ) DIAL GAGE ( DIGITAL 1 MITUTOYO Model 543-170 1Serial No. 903463 , Resolulion 000l mm .
THE ACCURACY OF THIS INSTRUMENT IS TRACEBLE TO NATIONAL
PHYSICAL LABORATORY ( NPL ) AND NATIONAL RESEARCH LABORATORY
OF METROLOGY (NRLM) THROUGH RERFERENCE STANDARDS OF TECHNOLOGICAL
PROMOTION ASSOCIATION ( THAI JAPAN ) CERT. NO :24818
RESULT
RANGE VALUE OF MEASURINGGIm) ADJACENT MAXIMUM  ERROR = (I
(Vi) MSR. ERROR ERROR MINIMUM ERROR = 3 im
0 0 0 .
100 1 0 0 WIDE RANGE ACCURACY - (MAX.ERRORHMIN,ERROR)
200 199 1 1 5 (m
300 3 0 1
400 402 2 2 RESULT OK
500 502 2 0
600 602 2 0 MAXIMUM ADJACENT ERROR m )XT]
700 702 2 0
600 802 2 0 RESULT OK
900 9 0 2
1000 997 3 3 REFERENCE JIS B 7515

PERMISSIBLE VALUE FOR

WIDE RANGE ACCURACY (JIrr)

GRADE A GRADE B
5 10

FM - QA - 037

ADJACENT ERROR(jm)
GRADEA  GRADEB
2
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3. Search Equipment Record
(GenlD#)
9 2.

3. Search Equipment stock
10
(New Equipment ) I»
?' (Used Equipment)

[PtEqualiji : MIS tot Equipment Quality [Egqmpn>entjto ck|
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Equipment Stock Menu

New Equipment Used Equipment

MS Access Database Window Exit

Goto Main Menu
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MIS lof Equ... 0y MicrosoftWord - UseMpS | SM B
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5. New Equipment Receiving
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(FindLastGenli )
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6.1

6.2

14

14

(Calibration Certificate )

13

? (Search Certificate )

Enter Parameter Value

Enter CerReportNo :

TBKBM000897m)
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6.3 (Eailed Calibration Equipment)
15
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6.4 ? (Calibration Recall Report
by Due )
16
(Calendar) (GenEqgRecallReport)
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GertD
BCY905
BCY021
BDIQ26
BDI041

( fteca#9809Gen

143

EQType SN#  RangeSzeSpec GradReiol MfgNare CalServicel DueDate Location

CYSndkr gage

CYSndergage 502789 50-100 mm.
Dial gage 62M337 (-1 mm.
DIégage 18167 05mm.

19

6.4
Report by lype )

20

22

300 mm. Waloyo

01 mm.

Mitioyo
Mfoioyo

rectock

20

155097 155/98 ree

2265097 225/98 M24
2215197 22/5198 M24
21597 27/5/98 M5

13-27 2541
( Calibration Recall

ra
il

t20 A
13-21 2541



BCY905 CYlinder gage
BCY02L CYSnder gage

GenD EQTjpe

BDIQ26  Did gage
BDI4L  Did gage

22

6.5

LastOfGer EQType

BDI0O14
BIN019
BIN009
BINO15
BIN024

1.

Dial gage

did test| Ndicator
dial test | Ndicator
dial test | Ndicator

dial test | Ndicator

Equipment List

A

11

12

144

Cel RecallByType

SN# RangeSizeSpec GradResd MfgName  Model CdServicel DueDate Locaion

Mittioyo 16/597  15/5/98 rce

502789 60-100 mm. Mrtiioyo 22597 225/98 M24

52M337 -1 mm. DOLmm. wiauoyo  2109F 225097 225/98 M24

18167 0-6 mm. 001 mm.  Tedock 2105097 27/5/98 M05
1321 241

(Waiting Calibration Equipment )
1
23

CalWaitingeQ

SN#  RangeSizeSpec GradResd MfgName CdServicel CerftepoftNo' DuoDate Location

507L98 0-10 mm.
6C4660 0-0.2 mm.
506060 0-0.2 mm.
565067 0-1.0 mm.
460370 0-1.0 mm.

0.01 mm.  Mitutoyo 8/10/97 TBKBDI0149701 8/10/97 M04
0.002 mm. Mitutoyo 8/9/97 TBKBIN01997Q2 8/2/98 QA
0.002 mm. Mitutoyo 30/9/97 TBKBIN0099702 30/3/98 QC
0.0L mm.  Mitutoyo 1/10/97 TBKBIN0159702 1/4198 QA

0.01 mm.  Mitutoyo 15/10/97 TBKBIN0249701 15/4/98 PE

23

( Standard Equipment List )
25
( General Equipment List )
26
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4 1Equalty 415 for Equipment Quality - (Equipment Lht Menu] &

. *§ ms
;Ei Ffe Edt View Insert Forma* Records Tools Window Help
EQuipment List Menu
A Standard Equipment List g | Equipment List by Location
Générai Equipment List Equipment List by Type
MS Access Database Window Exit
Goto Main Menu
fonn\inw - 1 ; 1. NUM
Jjtlu» Startj| fE;E<pialty : MIS to» Equ... SSTMHVERWords »< pT3 |
24
StdID EQTyp© SN#  RangeSizeSpec  GradResol ~MfgName  Model Remark CatSetvfcel DueDate Location
ABL002 BLock gage 950959 Gradel-46 pcs  BM1-46-1  Mitutoyo 516-996 26/8/97  28/8/98 QA
ABL003 BLock gage 951262 GradeO - Mitutoyo 516-103 - 2717197 27/7/98 QA
ACAQ01 CAtibration tester 100009 0-25 mm. 0.001 mm. Teclock FM-10 - 15/8/97  15/8/98 QA
ADIOOL Dial gage 30360  0-2 mm. 0.001 mm. Teclock T™-1202 - 5/8/97  5/8/98 QA
ADI002 Dial gage 903463 0-10 mm. 0.001 mm. Mitutoyo 543-170 Digital T 5/8/97  5/8/98 QA
ASU001 surface plate 900001 750x500x130 mm. - Mitutoyo 517-105 Granite 15/5/97  15/5/98 QA

25
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GeniD EQType SN#  RangeSizeSpec GradResol MfgName  Model CalService!: DueDate Location
BCY006  cylinder gage 553460  10-18.5 mm. Mitutoyo 3/11/97  9/11/98 M05
BCY008 cylinder gage 572883  10-18.5 mm. Mitutoyo 511-201 6/3/98  6/3/99 QC
BCY011 cylinder gage 569539  18-35 mm. Mitutoyo 511-126  13/10/97 13/10/98 M07
BCY012 cylinder gage 569706  8-35 mm. ylitutoyo 511-126 13/10/97 13/10/98 MO7
BCYO013 cylinder gage 618968  15-35 mm. Mitutoyo 511-401 31197 3/11/98 M18
BCY015 cylindergage 581796  35-60 mm. Mitutoyo 2/10/97  2/10/98 M24
BCY018 cylinder gage 559591  35-60 mm. Mitutoyo 213198  2/3/99 M25
BCY021 cylinder gage 502789  50-100 mm. Mitutoyo 2215197 22/5/98 M24
BCY022 cylindergage 554892  50-100 mm. Mitutoyo 511-403 1/10/97  1/10/98 M23
BCY023 cylinder gage 436745  50-100 mm. Mitutoyo 14/10/97 14/10/98 M08
BCY024 cylindergage 583105  35-60 mm. Mitutoyo 212198 2/2/99 M25
BCY027 cylindergage 464671  10-18.5 mm. Mitutoyo 2110/97  2/10/98 M24
BCY028 cylinder gage 558600  15-35 mm. Mitutoyo 511-401 5/11/97  5/11/98 M22
BCY030 cylinder gage 73730  35-60 mm. - Teclock CC-60 6/10/97  6/10/98 M02
BCY031 cylinder gage 554641  35-60 mm. Mitutoyo 14/10/97 14/10/98 M08
BCY035 cylindergage 526771  18-35mm. - Mitutoyo 511-451 8/10/97  8/10/98 M02
BCY038 cylindergage 77891 35-60 mm. Teclock CC-60 7/10/97  7/10/98 M03
BCY041 cylindergage A30601  18-35mm. - Peacock 8/10/97  8/10/98 M25
BCY042 cylinder gage 473714 10-18.5 mm. - Mitutoyo 8/10/97  8/10/98 M05
BCY043 cylindergage 73566  10-18.5 mm. Teclock CC-35 9/10/97  9/10/98 M05
BCY044 cylinder gage 73632 35-60 mm. - Teclock CC-60 9/10/97  9/10/98 M05
BCY045 cylinder gage 135628  10-18.5 mm. - Mitutoyo 511-201 9/10/97  9/10/98 M05
BCY046 cylinder gage 528110  35-60 mm. - Mitutoyo 511-402 9/10/97  9/10/98 M05
BCY047 cylinder gage 80846  35-60 mm. - Teclock CC-60 10/10/97 10/10798 M06
BCYQ48 cylinder gage 75671 18-35 mm. - Teclock CC-35 10/10/97 10/10/98 M06
BCY049 cylindergage 459785  10-18.5 mm. - Mitutoyo 511-201 10/10/97 10/10/98 M06
BCY053 cylindergage 547184  10-18.5mm. - Mitutoyo 511-201 4/10/97  4/10/98 M19
BCY905 cylinder gage - Mitutoyo 15/5/97  15/5/98 T05
BDI001  Dial gage 588C64  0-10 mm. 0.01 mm.  Mitutoyo - 2712198 2712199 QA
BDIO02  Dial gage XXXXX 0-10 mm. 0.0L mm.  Mitutoyo 2/10/97  2/10/98 M24
BDIO18  Dial gage 5086G2  0-1 mm. 0.001 mm. Mitutoyo 2109F 117197 11/7/98 QA
BD1019  Dial gage 5686C3  0-1 mm. 0.001 mm. Mitutoyo 2/10/97  2/10/98 M24
BDIO20  Dial gage 5192C4  0-1 mm. 0.01 mm.  Mitutoyo 211097  2/10/98 M24
BDI0O21  Dial gage 501A47  0-10 mm. 0.01 mm.  Mitutoyo 2046F 14/10/97  14/10/98 M24
BDI022  Dial gage 5496H1  0-10 mm. 0.01 mm.  Mitutoyo 2/10/97  2/10/98 M24

26
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7.3 (Equipment List by Location )
' v T
28
IJEnlér Parameter Value m
Enter Location
[qaT
OK Caned
27
GaD 1QTypo HC |GracResl Mighame ~ Model~ CalSenvee! DueDete: Location
BDIOO1  Dial gage 588C64  0-10 mm. 001 mm.  Mitutoyo 2712198 2712199 QA
BDIO18  Dial gage 5086G2  0-1 mm. 0.001 mm. Mitutoyo  2109F 117197 11/7/98 QA
BDI033  Dial gage 507C99  0-10 mm. 001 mm.  Mitutoyo  2046F 8/9/97  8/9/98 QA
BHG00L1 Height Gage 0023122 0-300 mm. 001 mm.  Mitutoyo ~ 192-656 1/10/97  1/10/98 QA
BHGO008 Height Gage 9610703 0-300 mm. 001 mm. Mitutoyo  192-130 29/9/97  29/9/98 QA
BMCO007 disc Micrometer 6167528 0-25 mm. 0.01 mm.  Mitutoyo 17/3/98  17/3/99 QA
BMCO010 disc Micrometer 5203294  25-50 mm. 0.01 mm.  Mitutoyo 17/3/98  17/3/99 QA
BMD001  Depth Micrometer 003288  0-25 mm. 0.001 mm. Mitutoyo 9/9/97  9/9/98 QA
BMI0O21  Inside Micrometer 6077576 5-30 mm. 0.001 mm. Mitutoyo  IMP-30DM 9/9/97  9/9/98 QA
BMI022  Inside Micrometer 6011345 25-50 mm. 0.01 mm. Mitutoyo  IMP-50 DM 9/9/97  9/9/98 QA
BM0006 Outside Micrometer 205506  0-25 mm. 0.01 mm.  Mitutoyo 10/11/97 10/11/98 QA
BM0013 Outside Micrometer 2053388 0-25 mm. 001 mm. Mitutoyo  103-137 1/10/97  1/10/98 QA
BM0014 Outside Micrometer 1275616  25-50 mm. 0.01 mm.  Mitutoyo 9/9/97  9/9/98 QA
BM0015 Outside Micrometer 9406186  50-75 mm. 0.01 mm.  Mitutoyo 9/9/97  9/9/98 QA
BM0016 Outside Micrometer 0522458  75-100 mm. 0.01 mm.  Mitutoyo 9/9/07  9/9/98 QA
BM0027 Outside Micrometer 503498  25-50 mm. 0.01 mm.  Mitutoyo 9/9/97  9/9/98 QA
BVCO001  Vernier Calipers 7001026  0-200 mm. 001 mm.  Mitutoyo  CD-20W 1/10/97  1/10/98 QA
BVCO004  Vernier Calipers 2507943  0-200 mm. 0.05 mm.  Mitutoyo  530-108 11/9/97  11/9/98 QA
BVC031  Vernier Calipers P57325  0-300 mm. 0.05 mm.  Mitutoyo 11/9/97  11/9/98 QA
BVC035 Vemier Calipers 1073977  0-150 mm. 0.01 mm. Mitutoyo - 11/9/97  11/9/98 QA

28 A



GeniD
BM0002
BM0006
BM0008
BM0013
BM0014
BMO015
BM0016
BM0017
BM0021
BM0022
BM0027
BM0028
BM0029
BM0031
BM0037
BMO041

14 ( Equipment List bylype)

29

[Entei ParamtltérVaiue A

Enter Equpnent Code :
Jmo

OK Cancel

2 7 P4 2

EQType j SN# RangesizeSpecJGradResoI MfgName Modal CalService

Outside Micrometer 1219518  0-25 mm. 001 mm.  Mitutoyo
Outside Micrometer 205506 0-25 mm. 0.01 mm.  Mitutoyo
Outside Micrometer 5071375  0-25 mm. 0.01 mm.  Mitutoyo
Outside Micrometer 2053388  0-25 mm. 0.01 mm.  Mitutoyo
Outside Micrometer 1275616  25-50 mm. 0.01 mm.  Mitutoyo
Outside Micrometer 9406186  50-75 mm. 0.01 mm.  Mitutoyo
Outside Micrometer 0522458  75-100 mm. 0.01 mm.  Mitutoyo
Outside Micrometer 9060835  25-50 mm. 00" mm.  Mitutoyo
Outside Micrometer 5018704  25-50 mm. 001 mm.  Mitutoyo
Outside Micrometer 1219518  0-25 mm. 001 mm.  Mitutoyo
Outside Micrometer 503498  25-50 mm. 001 mm.  Mitutoyo
Outside Micrometer - 100-125 mm. 0.01 mm.  Mitutoyo
Outside Micrometer 5032670  25-50 mm. 001 mm.  Mitutoyo
Outside Micrometer 5054813  25-50 mm. 0.01 mm.  Mitutoyo
Outside Micrometer 6218645  0-25 mm. 0.01 mm.  Mitutoyo
Outside Micrometer 653692  100-125 mm. 0.01 mm.  Mitutoyo

30

103-137

19/11/97
10/11/97
19/11/97
1/10/97
9/9/97
9/9/97
9/9/07
19/11/97
30/9/97
30/9/97
9/9/97
27110197
14/10/97
6/11/97
27110197
19/11/97

148

30

DueOate ILocation
19/11/98 QC
10/11/98 QA
19/11/98 M21
1/10/96 QA
9/9/98 QA
9/9/98 QA
9/9/98 QA
19/11/98 PE
30/9/98 QC
26/4199 QC
9/9/98 QA
27/10/98 M13
14/10/98 M08
11/6/98 M21
27/10/98 M13
19/11/98 M13



8. Print Report

31
1

IffcEquahty : MIS tor EquipmentUuaMy - IPnritRepbriMenuj-1 -
Fée £cft View [mett Fomtal fiecords Toots \jr>éow hdp

Print Report Menu
INFORMATION ~ ACIVuN

Forai View
oflibtinstat [*Equality MIS foe Equ... gyMciosoftWord -U«Mpt5 |

31

1. standard Equipment Ust

2. General Equipment List 1 1]
3. Equipment List by Location

4, Approved Calibration Vendor

5, Standard EQ Cal. Interval

6. General EQ Cal. Interval

7. Calibration Recall by Type «
8. Waiting Calibration Equipment

9, Failed Calibration Equipment S |
9. Calibration Request Equipment

N 13

-jg Ixl

N M
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9. Corrective Action

32

Equality * MIS lor Equipment Quality - fCéMectiyéActionMénul
Fte £dt Insert Fermat fiecoids look Window Help

Corrective Action Menu

Calibration Request Equipment m

MS Access Database Window I« Exit

(o to Main Menu

FotmViev*
JgilwStart I( EquaBtp: mis for EQu. gy MorosotWord UsaMpfﬁJ
32

9.1 Calibration Request Equipment

33
Tk Equaliy ; MIS fo( Equipment Quality - ICalibtationRequestEquipment
FSe Edit View insert Format Records look Window HsEi
Calibration Request Equipment

RanfleSseSpec
J75-10U mm.

fVecewedDate

b Genict
JBMC005

MfoNsme

i EQType
jdisC Micrometer

{Model

Suspect Equipment List

" NUM;

}GrarSesot
jo.01 mm.

) «YtccCause

21/11/97 (measurement Error

GenfD#
BMC00S
BMOOCS
BMCO06
T BMC005
* 8MC006

/f
<Slls

Record:

Form View

38tsu-Stait ("Equality MIS foi Equ... gy Microsoft Wore! -UsetMp18
Crpn g wt 33

CafSenice  CerReportNo
3/7/96 TBK8MC0059601
21/10/37 TBKBMC0059701
21/11/37 TBKBMCOOS37Q2
21/11/97 TBKBMC00597Q3
2114198

li_'lliili'iliil .

EQoondition CatHesu» OueDaie location

d

O] o o

ol 4

ivigid*r te'iein'IRIrG r'i'"AK'ri

{SSEXSS

Rs-nark
9/707 M09

21/10/98 M09

21/11/98 M@

201198 1 9

2114193

18

NUM

m

d
g x|

2

BESE3
-laix|

17:38
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9.2 Suspect Equipment List

ADI999 34

(15/10/96 )

(10/10/96 )

(15/10/96 )

(1071096 ) 35-37
Bi Efe &t Waw (mat Fjmat Becods loots tindow Heft -aJ & hii
Y B K U [LA: L] ~~~
f StandanHMay ColRecofd Jtt*eewd]
JEaB | .
i gg(gg%eto Caoﬂepcrﬂ\lo Condn Resté DueDate Locaton Remak n
[I835I']151098 Joe9mEsTt P 510007 JA ]
[aDI999  f 0/10/97 JADIGITEST2 1* f- P " A  jaJedcalibration
(ADI%9 | 2714198 * j 274199} P
Record HI 11 »Inl[md 2 jiL
Racad M 14 r~ 7> o8
FomView NUM
Start I"Equafcty MIS for Equ... ny MicrosoftWord - Userpl8 1738

34 ADI1999

ESBEBBBgQ

Enter Standmd EquipmentID
IADI999

OK Caned

35



Enter Parameter Value 13

Ente?Range  Used :Begtn

| 10/1157%
K Caned
36
Enter Parameter Value
oK | Caned |
37
38
Qry5u3pected EQ
St wedDde Gl CeRgVtNo  EQuochin GiR8sus Dueldte location
A9 13O7BCYR  BKECYXML 0 0 1318 @
A% BB TRRBCYIE3ML 0 0 131%8rce
AP BAF7ECYM  TRBCYDOUL 0 0 13198104
A% BB BB 0 0 156%rce
DM HOrNd BB 0 0 151/%Bree
M99 HITBY BEYWEL 0 0 5B

38
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10. Information

39

ifllEquality MIS lot Equipment Quality - tinloiroation Fmgi)
£le iNiew Insert Fflimai fleddftis Xooif ow iialp

information Menu

Standard Equipment Cal.Interval Approved Calibration Vendor
General Equipment Cal.Interval Calibration Instruction

Home Page International standard

MS Access Database Window Exit

Goto Main Menu

ifotm S'iw* L A " NOW

v
jQréu»Slatt|k  EgnaBty: MIS tor Equ... isymicrosciiWad  »« 2 } 2020
39

10.1 Standard Equipment Calibration Cal. Internal

40
(1 £fc £# View Insert Ffiimat Seconds loots Vfndow tiefo - X
CaShration Interval for standard Equipment
EQType CaBntraval ( ays)
BLockgage A 365
CAlibration taster 365
Dial gage 365
surface plate 365
> 0
Record: H I <11 5 I>l lof5
Foim View KIUM
£j8isn*Starf ["Equality MIS tor Equ.T IS? Microsoft W ord - UserttpTI | Os» 20:3?



154

10.2 General Equipment Calibration Cal. Interval

41
jri®quafiljjnWio lor Equipment QUolty fCaClnterYaUGerQl
fite £ # .yjovr Jnsert Format fieoords Tool* Window Help w g I*t
CaHw-ation Interval ft» Genetai Equipment a
EQType IniCaflritwval (Days)
— 3] e
jCYSnda gage 365 .
joiaigage H | 365
~eight Gage Hi 365
jdidtestl Ndicator - HLL..L. P18
|<fcC Micronela H | 365
iDepth Mcrometer HI 1 % Y SO R A wdemn
jlreide Mcfometei m _ 365
|0utéde Micrometer [ 365 ! Y
jVetnsr Calip®» I_!i 365
jVernier Depth gage 3 35 -
. ' H o ; 0 .
P T 2 A I
Recall. M || D g 1 =200y ey
IFortyms™- .MM
JBI5u-Start][*"EquaSy MS fo. Equ. SyStooio<iVo(d U«aMp?l | m . 2035
41 ft
10.3 Approve Calibration Vendor
42
liffjjE quaify: MIS for Equipment Quality - [ApprovedCalVendoiLhtl TMxJ
fie EfSt ylew Insert Fsmat Eeeocids Took Window Help
APPROVED CALIBRATION VEMOORS
b VersdCide CasbfatonVendor Name J ApptiredCaiyefidorCapacty subform
[mot  jhing Deng Mefroloc&i Services (Thailand) CaiJd EQType Turnaround
Contact 1
iMf. JohnPeh BLockgage
TeWo Ifado I surface plate 0
JS6E12-933-3209 [6M2-333-3210 )
Adders Dial sage 0
4/41 Ladphr<aaWangthongLdngEangkapi.£ arigkcfc 10310. T 0
Record: H|i Il 4 h» L A
Record tfl <11 3 6
FormView i* r NUM
38t»*inSta*l jrEquafity MIS foi Equ. 3F MicrosoirWord s UterMp2d. | SM: 12

42
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« 43
jfliEqualit.y . MIS lot Equipment QuaMy - fCaltbiationtnstauclianl H S B
13 Be £dé view Insert Foes.» Records Toot WindsV Help -4 3 x(
Calibration Instruction A
o 0 thprnethyFE 11 3 . | éait J o ~
JW|QA-101 11 ® gage -’..
jWI-GA JO? Joiaigaoe ili-s :--
wi-QA-103  jhaght Gage 31
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List of Standard Equipment

StdiD  EQType

27 April 1998
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List of General Equipment

GenlD
BOLER
6DI034
BDI038
BD037
BDI038
BDI39
501040
EDIOAL
BDI042
60344
BDI345
BDI046
BDIQXO
BDI'A9
BO1051
80352
BO053
BDI0S4
60056

BO056

Oa gage
Oa gage
Oa'gagB
Oalgage
Oal gage
Oa gage
Die gagB
Oal gagB
01 gagB
Oeigage
Oa gage
Oal gage
Oalgage
Oa gage
0 gogo
Dla gage
Oa: gage
Oal gage
Oaigage

Oa gaga

2T April 99ft

sm
507033
5H6103
508MQ3
591783
2THe64
832005
464NBL
18167
49647
3695
115520
543097
537103
531F56
538L47
537134
544769
531615
2THT24

49596

RangeSizeSpec
C-101im.
C-10
C10
C-10 mm.
C-10 mm
0-5 mm.
0-10 mm
>5mm.
0-5 mm.
C-10mm
C-10 mm
C-10
C-10nm
C-10nm
C-10nm
C-10nm.
C-10nm.
C-10 nm.
C-10 mm.

C-10nm.

GradResol
001 nw.
001 mm.
001 mm
001 v
001 mm
001 mm
001 mm
001 mn
001 mm
001 mm.
001 mm
001 mm.
001 mm.
001 mm.
001 mm
001 fm
001 mm
001 mm.
001 mm.

0.01 mm.

MfgName
Mitutoyo
Mitutoyo
Mitutoyo
Mittoyo
Mittoyo
Teclock
Mijtoyo
Teclock
Teclock
Mit 4oyo
Mittoyo
Mittoyo
Mittoyo
Mittoyo
Mittoyo
Migtoyo
Mittoyo
Mijtoyo
Mittoyo

Teclock

Model
2045F
2046F
2046F
2046F

2046F

2048F

2930F
204606
A4QF
2048F
2046F
2046F
2046F
2046FE
2046FE

2046F

CalServicel)a DueDate

8997

299/97

29997

8/1097

710897

710197

910m7

27697

910m7

9/1097

9/1097

9/1097

3111097

6/1097

13/1097

301097

1311097

411197

311197

41097

8998

29998

29-998

8/1098

711098

71098

9/1098

27-998

9/1098

9/1098

9/1098

9/1098

31/1396

6/1098

13/1396

30/1396-

13/1398.

41198

3/1198

41098

Location

QA
QC

00

MO
M03
MO3
M33
M5
MU5
M35
M35
Kos
w17
M02
MO7
M16
M37
M8
MO

M19

I'tlge J of

691



General Equipment List by Location

Location

GenlD

BMCO017
Location

GenlD

BDIOL
BOIQ18
B0IO33
BHGO0L
BHGO08
BMCO07
BMCO10
BMU00L
BMil
DMI022
BMCO06
BMCO13
BMCOL4

BMCO015

27 April 1998

PE

EQType

cxtside Micrometer

OA

EQType

gage
Dial gag»
Dial gage
Heieft Gage
Heitt Gage
asC Micrometer
awC Micrometer
Depth Micrometer
IneiOe Micrometer
Incidn Micrometer
cxtside Micrometer
Oilidn Micrometer
cxtside MiCTometer

cxtside Micrometer

SNU

9060836

Sm

588C64
5080G2
507C99
0023122
9610703
5167526
52C3294
003288
6077576
001'346
205606
2063386
1275616

94C6186

RangeSizeSpec

2550 nm

RangeSizeSpec

0-Onr

C1 mm,

00 ..

0%300

0-300 nm.

0-25 rrm.

25-50 nm

0-25 M

5-30 mm

26-50 nm

0-25 rmm.

025mm

2550 nm.

5C-75nm

GradResol

0011 .

GradResol

001 mm.

0.001 mm.

001 mm.

001 mm

001 rim.

001"

001 mm.

0.001 mm.

0.001 mm.

0.01 mm.

001 mm.

001 mm

001 mm.

001 mm.

MfgName

MitLtoyo

MfgName

MitLtoyc
MitLtoyc
MitLtoyc
MitLtoyc
MitLtoyc
MitLtoyc
MitLtoyc
MitLtoyc
Mtctoyc
MitLtoyc
MitLtoyc
MitLtoyc
MitLtoyc

MitLtoyc

Model

Model

2109P
2D46P
1 2-856

152-130

IM3-300M

IMP-60 DM

1.3-137

CalDate DueDate

1911107

19/1/98

CalDate DueDate

272198
11,7197
8loso7
110197
299/97
17.3/98
17.3/98
yva7
9%>07
909107
101197
nevor
olorer

olore7

27Lite
11N98
8/C/98
1/1V0S
29*>9
1713190
17N99
9/0/98
9/0/98
9/1/98
10/1/98

Lot

Page 1/ 0f 13
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161

Calibration Interval for Standard Equipment

EquipmenIType InitCallnterval (Days)
Block gage 366
CAlbraticn tester 365
Dial gage 35
surface piste 35

27 April 1998 Page Lof1



162

Calibration Interval for Genera! Equipment

EquipmentType InitCallnterval (Days)
cylinder gage 365
01 gage 365
Height Gage 365
dial test 1Ndicalar 183
dieC Micrometer 365
Depth Micrometer 365
Inside Micrometer 365
Outside Micrometer 365
Vemier Calipers 365
Vemier Depth gage 365

27 April 1998 Page 1ofl



Calibration Recall by Type

EQType

EQType

EQType

MI
RangeSizeSpec

25-50 mm

a-30 mm.

MO
RangeSizeSpec

25:50 mm.
25-50 mm.
25-50 mm.
50-75 mm.

7510C mm.

VC
RangeSizeSpec

0-150 mm.
0-200 mm.
0-200 mm.

0-300 mm.

21 April 1998

GrailResol

0.01 rrm.

CCOL mm.

GradRe.sol

001 mm
001 rm.
001 rm.
001 rm.

001 rm.

GradResol

001 rmm.
0.05 m
0.05 rrm.

005mm.

DueDate Location

aa98 QA

B oA

DueDate Location

EECE] QA
a-9/96 QA
3099* QC
aa-00 QA
998 QA

DueDate Location

11/998 QA
1Waw. QA
241998 ACS
11/998 QA

GenlD

BMI022

BMI021

GenlD

BMQU2?
BMCO14
BMCO2

BMOU16

BVBb

GenlD

BVCC35
BVGCO4
BVCC17

BVCC31

sm

6C11345

6C77576

sm

533493
1275316
5C18704
aoeide

0622468

sm

1C73377
2507343
2218352

P57325

MfgName

MGtoyo

Mttoyo

MfgName

Mttoyo
Mmtoyo
Mlutoyo
Mttoyo

Mlutoyo

MfgName

Mtitoyo
Mlutoyo
Mttoyo

Niitutoyo

Model CulDute

IMP-53 7 Im7

IMP-30DM 919197

Model CalDate

91997

99197

&o7

9907

Model CalDate

1y
530-108 M
530-108 M
1o

Page 2 of3



Waiting Calibration Equipment
EQType P
DueDate  RangeSizeSpec  GradResol  GenlD#

6/1007 0-10 mm, 001 mm, BO014
EQType IN
DueDate  pangeSizeSpec ~ GradResol  GenID#

A3 0-0.2 mm, 0002 . BINO19

303/08 0-0.2 . 0002 . BINO09

U4/E3 0-'.0rm. 001 mm. BINOL5

' 514108 0-'.0rmm. 001 mm. BIN024
2? April 1998

Sm

5Q7LSS

SN:

6C46e0
506080
565067

460370

MfgName

MM yo

MfgName

MiMcyo
MiMayo
Mitutoyo

MiMayo

CalDate CerReportNo

CalDate CerReportNo

Location

MCk

Location

0A
QC
0A

PE

Page [ of/



165

Failed Calibration Equipment

EOType
GenID# CalDate CerReportNo condition CatResult DueDate Location Remark
BMCO04 21011197 TBKBMCOM87CG 0 0 Ml
ype ID
GenlD# CalDate CerReportNo condition CatResult DueDate Location Remark
BVD999 2414196 0

27 April Page | of 1



Calibration Request Equipment

EOType DI
RangeSizeSpec Gen|DU GradResol  MfgName
BCHOO07
0-10 mm. BOMO1 001 mm
EOType MC
RangeSizeSpec GenlD# GradResol  MfgName
75100 mm. BMC004 001 mm.
75-100 mm. BMC005 001 mm.
EQType MO
RangeSizeSpec GentDU GradResol  MfgName
100-125 mm. BMO041 001 mm.
27 Aprilm s

Mitutoyo

Mitutoyo

Mitutoyo

Mitutoyo

Model Received

29110007

2046F 204198
Model Received

2111097

2111097

Model Received
213198

166

ServiceCause

measurement Eror

measurement Error

ServiceCause

measurement Error

measurement Error

ServiceCause

measurement Error

Page Lof1



167

ApprovedCalibration VendorList

\VendorName

VendCode
Contact
Address

FaxNo

EQType

BLock gage

VendorName

VendCode
Contact
Address
FaxNo

EQType

BLock gage

VendorName

VendCode
Contact
Address

FaxNo

EQType

BLock gage

Dial gage

27 Aprilm s

Industrial Metrology & Testing Service Center

TISTR TelNo

TurnAroundTime

0

Metrology Development Program Science Service Dept.

MOP TelNo

TurnAroundTime

0

Ming Deng Metrology Services (Thailand) Co™Ltd.

MDT TelNo 66-02-933-3
Mr. John Pell

4/41 Latlphrat>, WangthongLan
66-02-933-3

TurnAroundTime

Page of2
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2535

. 2537

2513
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