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ภาคผนวก ก  
 

ตารางแสดงการวัดความสามารถในการทดสอบความแมนยํา และเท่ียงตรง 
(Gage Repeatability and Reproducibility หรือ GR&R) ของเครื่องทดสอบเฮชจีเอ 
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ตารางท่ี ก-1 
การทดสอบความแมนยํา และเที่ยงตรง แบบแอทริบิว (Attribute) 

 
HGA_number Standard Operator1_Time1 Operator1_Time2 Operator1_Time3 Operator2_Time1 Operator2_Time2 Operator2_Time3 Operator3_Time1 Operator3_Time2 Operator3_Time3

1 Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass
2 Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass
3 Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass
4 Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass
5 Pass Pass Fail Pass Pass Fail Pass Pass Pass Fail
6 Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass
7 Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass
8 Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass
9 Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass
10 Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass
11 Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass
12 Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass
13 Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass
14 Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass
15 Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass
16 Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass
17 Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass
18 Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass
19 Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass
20 Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass
21 Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass
22 Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass
23 Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass
24 Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass
25 Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass
26 Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass
27 Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass
28 Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass
29 Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass
30 Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass
31 Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass
32 Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass
33 Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass
34 Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass
35 Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass
36 Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass
37 Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass
38 Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass
39 Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass
40 Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass
41 Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass
42 Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass
43 Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass
44 Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass
45 Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass
46 Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass
47 Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass
48 Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass
49 Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass
50 Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass
51 Fail Fail Fail Fail Fail Fail Fail Fail Fail Fail
52 Fail Fail Fail Fail Fail Fail Fail Fail Fail Fail
53 Fail Fail Fail Fail Fail Fail Fail Fail Fail Fail
54 Fail Fail Fail Fail Fail Fail Fail Fail Fail Fail
55 Fail Fail Fail Fail Fail Fail Fail Fail Fail Fail
56 Fail Fail Fail Fail Fail Fail Fail Fail Fail Fail
57 Fail Fail Fail Fail Fail Fail Fail Fail Fail Fail
58 Fail Fail Fail Fail Fail Fail Fail Fail Fail Fail
59 Fail Fail Fail Fail Fail Fail Fail Fail Fail Fail
60 Fail Fail Fail Fail Fail Fail Fail Fail Fail Fail
61 Fail Fail Fail Fail Fail Fail Fail Fail Fail Fail
62 Fail Fail Fail Fail Fail Fail Fail Fail Fail Fail
63 Fail Fail Fail Fail Fail Fail Fail Fail Fail Fail
64 Fail Fail Fail Fail Fail Fail Fail Fail Fail Fail
65 Fail Fail Fail Fail Fail Fail Fail Fail Fail Fail
66 Fail Fail Fail Fail Fail Fail Fail Fail Fail Fail
67 Fail Fail Fail Fail Fail Fail Fail Fail Fail Fail
68 Fail Fail Fail Fail Fail Fail Fail Fail Fail Fail
69 Fail Fail Fail Fail Fail Fail Fail Fail Fail Fail
70 Fail Fail Fail Fail Fail Fail Fail Fail Fail Fail
71 Fail Fail Fail Fail Fail Fail Fail Fail Fail Fail
72 Fail Fail Fail Fail Fail Fail Fail Fail Fail Fail
73 Fail Fail Fail Fail Fail Fail Fail Fail Fail Fail
74 Fail Fail Fail Fail Fail Fail Fail Fail Fail Fail
75 Fail Fail Fail Fail Fail Fail Fail Fail Fail Fail
76 Fail Fail Fail Fail Fail Fail Fail Fail Fail Fail
77 Fail Fail Fail Fail Fail Fail Fail Fail Fail Fail
78 Fail Fail Fail Fail Fail Fail Fail Fail Fail Fail
79 Fail Fail Fail Fail Fail Fail Fail Fail Fail Fail
80 Fail Fail Fail Fail Fail Fail Fail Fail Fail Fail
81 Fail Fail Fail Fail Fail Fail Fail Fail Fail Fail
82 Fail Fail Fail Fail Fail Fail Fail Fail Fail Fail
83 Fail Fail Fail Fail Fail Fail Fail Fail Fail Fail
84 Fail Fail Fail Fail Fail Fail Fail Fail Fail Fail
85 Fail Fail Fail Fail Fail Fail Fail Fail Fail Fail
86 Fail Fail Fail Fail Fail Fail Fail Fail Fail Fail
87 Fail Fail Fail Fail Fail Fail Fail Fail Fail Fail
88 Fail Fail Fail Fail Fail Fail Fail Fail Fail Fail
89 Fail Fail Fail Fail Fail Fail Fail Fail Fail Fail
90 Fail Fail Fail Fail Fail Fail Fail Fail Fail Fail
91 Fail Fail Fail Fail Fail Fail Fail Fail Fail Fail
92 Fail Fail Fail Fail Fail Fail Fail Fail Fail Fail
93 Fail Fail Fail Fail Fail Fail Fail Fail Fail Fail
94 Fail Fail Fail Fail Fail Fail Fail Fail Fail Fail
95 Fail Fail Fail Fail Fail Fail Fail Fail Fail Fail
96 Fail Fail Fail Fail Fail Fail Fail Fail Fail Fail
97 Fail Fail Fail Fail Fail Fail Fail Fail Fail Fail
98 Fail Fail Fail Fail Fail Fail Fail Fail Fail Fail
99 Fail Fail Fail Fail Fail Fail Fail Fail Fail Fail
100 Fail Fail Fail Fail Fail Fail Fail Fail Fail Fail  
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ภาพที่ ก-1 
การทดสอบความแมนยําและเท่ียงตรง แบบแอทริบิว 
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ภาพที่ ก-2 

การทดสอบความแมนยํา และเที่ยงตรง แบบวาริเอเบิล (Variable)  
ของการทดสอบความกวางของการเขียนสัญญาณแมเหล็กไฟฟา 
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Date of study : A ug 2008
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M isc: N/A

Components of Variation

R Chart by Operator

Xbar Chart by Operator

MWW by Part_number

MWW by Operator

 Operator * Part_number Interaction

Gage R&R (ANOVA) for MWW
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ภาพที่ ก-3 

การทดสอบความแมนยํา และเที่ยงตรง แบบวาริเอเบิล ของการทดสอบสคอรช 
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Gage name: Dy namic Electrical Tester
Date of study : A ug 2008

Reported by : Engineer
Tolerance:                         
M isc: N/A

Components of Variation

R Chart by Operator

Xbar Chart by Operator

Sqh by Part_number

Sqh by Operator

 Operator * Part_number Interaction

Gage R&R (ANOVA) for Sqh
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ภาพที่ ก-4 

การทดสอบความแมนยํา และเที่ยงตรง แบบวาริเอเบิล ของการทดสอบคาความตานทานของ
แมเหล็กไฟฟาหรือเอ็มอารอาร 
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Gage name: Dy namic Electrical Tester
Date of study : A ug 2008

Reported by : Engineer
Tolerance:                         
M isc: N/A

Components of Variation

R Chart by Operator

Xbar Chart by Operator

MRR by Part_number

MRR by Operator

 Operator * Part_number Interaction

Gage R&R (ANOVA) for MRR



 145

 

 

 

 
ภาพที่ ก-5 

การทดสอบความแมนยํา และเที่ยงตรง แบบวาริเอเบิล ของการทดสอบทัชดาวน 
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Gage name: Dy namic Electrical Tester
Date of study : A ug 2008

Reported by : Engineer
Tolerance:                         
M isc: N/A

Components of Variation

R Chart by Operator

Xbar Chart by Operator

TD by Part_number

TD by Operator

 Operator * Part_number Interaction

Gage R&R (ANOVA) for TD
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ภาพที่ ก-6 

การทดสอบความแมนยํา และเที่ยงตรง แบบวาริเอเบิล ของการทดสอบการวัดความกวางของการ
อานสัญญาณแมเหล็กไฟฟา 
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Gage name: Dy namic Electrical Tester
Date of study : A ug 2008

Reported by : Engineer
Tolerance:                         
M isc: N/A

Components of Variation

R Chart by Operator

Xbar Chart by Operator

MRW by Part_number

MRW by Operator

 Operator * Part_number Interaction

Gage R&R (ANOVA) for MRW
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ภาพที่ ก-7 

การทดสอบความแมนยํา และเที่ยงตรง แบบวาริเอเบิล ของการทดสอบระยะเวลาของการวัด
ความกวางของการเขียนสัญญาณแมเหล็ก หรือพัลสวิดท 
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Gage name: Dy namic Electrical Tester
Date of study : A ug 2008

Reported by : Engineer
Tolerance:                         
M isc: N/A

Components of Variation

R Chart by Operator

Xbar Chart by Operator

PW by Part_number

PW by Operator

 Operator * Part_number Interaction

Gage R&R (ANOVA) for PW
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ภาพที่ ก-8 

การทดสอบความแมนยํา และเที่ยงตรง แบบวาริเอเบิล ของ 
การทดสอบแอมปริจูดอีเอ็มเอฟความถ่ีสูง 
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Gage name: Dy namic Electrical Tester
Date of study : A ug 2008

Reported by : Engineer
Tolerance:                         
M isc: N/A

Components of Variation

R Chart by Operator

Xbar Chart by Operator

EMF_HF by Part_number

EMF_HF by Operator

 Operator * Part_number Interaction

Gage R&R (ANOVA) for EMF_HF
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ภาพที่ ก-9 

การทดสอบความแมนยํา และเที่ยงตรง แบบวาริเอเบิล ของ 
การทดสอบแอมปริจูดอีเอ็มเอฟความถ่ีตํ่า 
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Gage name: Dy namic Electrical Tester
Date of study : A ug 2008

Reported by : Engineer
Tolerance:                         
M isc: N/A

Components of Variation

R Chart by Operator

Xbar Chart by Operator

EMF_LF by Part_number

EMF_LF by Operator

 Operator * Part_number Interaction

Gage R&R (ANOVA) for EMF_LF
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ภาพที่ ก-10 

การทดสอบความแมนยํา และเที่ยงตรง แบบวาริเอเบิล ของ 
การทดสอบการเขียนสัญญาณแมเหล็กทับ 
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Gage name: Dy namic Electrical Tester
Date of study : A ug 2008

Reported by : Engineer
Tolerance:                         
M isc: N/A

Components of Variation

R Chart by Operator

Xbar Chart by Operator

OW by Part_number

OW by Operator

 Operator * Part_number Interaction

Gage R&R (ANOVA) for OW
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ภาพที่ ก-11 

การทดสอบความแมนยํา และเที่ยงตรง แบบวาริเอเบิล ของ 
การทดสอบความไมสมมาตรของแอมปริจูด หรือ ทีเอเอ อะซิมเมทรี่ 
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Gage name: Dy namic Electrical Tester
Date of study : A ug 2008

Reported by : Engineer
Tolerance:                         
M isc: N/A

Components of Variation

R Chart by Operator

Xbar Chart by Operator

TAAAsym by Part_number

TAAAsym by Operator

 Operator * Part_number Interaction

Gage R&R (ANOVA) for TAAAsym
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ภาพที่ ก-12 

การทดสอบความแมนยํา และเที่ยงตรง แบบวาริเอเบิล ของการทดสอบเอ็นแอลทีเอส 
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Gage name: Dy namic Electrical Tester
Date of study : A ug 2008

Reported by : Engineer
Tolerance:                         
M isc: N/A

Components of Variation

R Chart by Operator

Xbar Chart by Operator

NLTS by Part_number

NLTS by Operator

 Operator * Part_number Interaction

Gage R&R (ANOVA) for NLTS
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ภาพที่ ก-13 

การทดสอบความแมนยํา และเที่ยงตรง แบบวาริเอเบิล ของการทดสอบเอสเอ็นอาร 
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Gage name: Dy namic Electrical Tester
Date of study : A ug 2008

Reported by : Engineer
Tolerance:                         
M isc: N/A

Components of Variation

R Chart by Operator

Xbar Chart by Operator

SNR by Part_number

SNR by Operator

 Operator * Part_number Interaction

Gage R&R (ANOVA) for SNR


