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57920725: MAJOR: INDUSTRIAL ENGINEERING; M.ENG.
(INDUSTRIAL ENGINEERING)
KEYWORDS: INCREASING PERFORMANCE/ INSPECTION PLAN/ CERTIFICATION
SUPPLIER
PEERAPONG PAKPOOM: A PERFORMANCE IMPROVEMENT OF INCOMING
INSPECTION PROCESS IN-TIME. ADVISORY COMMITTEE: BANHAN LILA, Ph.D., 76 P.
2016.

This research presents a guideline to increase an in-time performance in order to ensure
the quality inspection of incoming lots of materials are done before each lot’s due date. An
analysis of 6 months’ historical data indicated that only 71% of all incoming inspected lots were
completed on time which was less than the target set at 80%. The risk analysis was applied to
determine how to improve the inspection process. Consequently, the inspecting procedure was
adjusted and all raw materials from suppliers who have excellent historical quality record were
accepted without inspection. The implementation of the countermeasures led to the improvement
of the in-time inspection performance to 94%. The actual out going quality of 99.6% was
achieved and this was higher than the target specified of 97.5%. Thus, it can be concluded that the
improvement method had led to significant increment in the in-time performance of the incoming

inspection process.
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Part, Process, Characteristic, or Mechanical Requirements

Examples of
Probability of Conformance

Parts:
Machined parts (general features, except as noted under 97%
Mechanical Characteristics below)
Conductivity 99 2%
Hardness 99 2%
Composite part 95%
Cable form 98%
Connector assemblies 99%
Printed circuit boards 97%
Conformance of PCB configuration 99%
Processes:
Sheet metal fabrication 95%
Receiving inspection of standards 97%
98.78%

NDT (where permitted)

Paint, alodine, anodize and plating

90% for appearance;
92% for all others (adhesion,
application, thickness, etc.)

Electrical wire wrap 98%

Cleanliness test for PCB’s 97%
Mechanical Characteristics:

Fastener hole diameter tolerances 0017 or less. 99 2%

Fastener hole diameter tolerances between 0011" and .00307; 98%

finish on wet installation/coating, location on non-locating holes of

<+ 010" linear or .028" diametral tolerance, all threads.

Fastener hole diameters tolerances =2 00317, location on non- 92%

locating holes of > + 010" linear or .028" diametral tolerance

Formed holes in sheet metal 90%

Locating Hole locations 95%

Dim. Total Tolerance Range < .004 inches other than machined 99 2%

parts or sheet metal

Joggle depth in sheet metal

92% for tolerances of + 0107 or less;

90% for greater tolerances

Thickness with tolerance of £ 005" or less

97% for machined parts;
92% for sheet metal

Thickness with tolerance of greater than + 005"

92% for machined parts;
90% for sheet metal

Linear dim. tolerance < + 010 inches

97% machined parts;
92% sheet metal

Linear dim. tolerance greater than = 010 inches

92% machined parts;
90% sheet metal

Radii Total Tolerance Range less than .020 inches

97% for machined parts;
92% for sheet metal;
99 2% all other applications

Radii Total Tolerance Range greater than .020 inches

92% for machined parts;
90% for sheet metal

Angle Total Tolerance Range less than or equal to + 0.5 degree

97% for machined parts;
92% for sheet metal;
99 2% all other applications

FIGURE B1 - Examples of Probability of Conformance Values
Assigned by Feature and Tolerance

{ 1A ' <3| 2
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Part, Process, Characteristic, or Mechanical Requirements

Examples of
Probability of Conformance

Angle Total Tolerance Range greater than + 0.5 degree

92% for machined parts;
90% for sheet metal

Concentricity, non-controlled contours, diameter or fillet radius
tolerances greater than + 0107, flatness / straightness,
parallelism, perpendicularity, and profile

929% for machined parts;
90% for sheet metal

Controlled contour (Master Dimension Definition [MDD], Master
Dimension Surface [MDS]), diameter or fillet radius tolerances
less than or equal to + 010

97% for machined parts;
592% for sheet metal

Surface Finish Waviness

99.2%

Surface Finish Roughness (Ra) less than or equal to 20
microinches

99.2% for applications other than
machined paris or sheet metal

Surface Finish Roughness (Ra) less than 32 microinches

97% for machined parts;
92% for sheet metal

Surface Finish Roughness (Ra) greater than or equal to 32
microinches

929% for machined parts;
90% for sheet metal

Flatness Carbon Face Seals using optical flats 99.2%
Threaded parts:
Intemal Profile Pre—load Locking 99 2%
Straight screw threads — total tolerance on pitch diameter 99.2%
AN & MS parts or MH elecfrical connectors 97 1%
All other thread applications/characteristics 99.2%
Gears and Splines (all characteristics) 99.2%
Dimensions with only maximum or minimum values which directly 99 2%
control material thickness of weldments, castings, or forgings;
and at least one surface is machined
Absence of magnetism (ferrous parts) 99 2%
Spring rate (when specified by Engineering) 99.2%

FIGURE B1 - Examples of Probability of Conformance Values (Continued)

NN 2-1 (AD)
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IRR

Yes Custom No
Design?

Lot

or Batch

Inspection
?

Attribute Item

or < .
Variable Item
?

Variable

Attribute
Yes

AOQL = I-IRR

—

Yes

< Probability of
‘ Acceptance
EOQ = 1-IRR ROL = I-IRR
PPM=(1-IRR)* 1000000 ERP = I-IRR
No LO = I-IRR
No \__/_\
Yes
v
AOQL = 1-IRR
EOQ = I-IRR AOQL = I-IRR | ¢ yes
O0QCL = I-IRR

POQL =1-IRR or
PPM=(1-IRR)* 1000000

—_

AOQ[min{p.ogi, pogcr]] < 1-IRR

-

‘ 0QCL = I-IRR

A @ ' < a 4
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Secondary, less restrictive tolerance with C = 0 sampling plan
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Supplier Evaluation

Operational Procedure: OP-74-01 " Revision: | " Page 6 of 10

3. Existing suppliers

3.1 Purchasing shall re-evaluate all existing suppliers in terms of Quality, Delivery and
Service Performance in a frequency depending on the category as following:

Supplier Evaluation & Validation Period
Raw Material Every six Months
Buy Part Every six Months
Paint and Chemical Every Year
Packing Material Every Year
Supporting service Every Year
Subcontract Every 3 Month
Factory Supplies Not Required

3.2 SHIP TO STOCK (STS)- Supplier status based on the evaluation performance for 2
years regarding the following inputs:
- Quality Performance score 5 (100%)
- Delivery Performance score 4 (90-99%)

- Valid AS9100 and/or AS9120 certificate
- Updated Quality System Questionnaire (less than 24 month)

- Approved by Vice President, Purchasing and QA managers as STS supplier on the
supplier evaluation report

3.2.1 The material received from STS supplier can be put in stock after a customized
verification process as followed:

- Receiving inspection
e Performed 100% as for any other Supplier status
- QC inspection
e Review of material certificates, source inspection records, compliance
certificates and such documentation delivered with the product.
3.2.2 In case a new product is purchased from a STS supplier, this new product will be
checked according to non STS supplier process. After the first evaluation and validation
period (refer to chapter 3.1) if the score for this new product match the STS criteria (refer
to chapter 3.2) the new product will be received under the STS process.
3.2.3 The STS status for a supplier may be revised at any moment in correlation with the
inputs of chapter 3.2
3.2.4 Suppliers with STS status still have to be re-evaluated according to the table in
chapter 3.1

AW 43 MANINUFNTTVTOINAIWED 1INEAAT OP-74-01 Rev.I
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Incoming Inspection Methods
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Incoming Inspection Methods

Work Instruction: STD-QC-010 ” Revision: G " Page 10 of 15

Appendix | Comparison Table of Incoming Inspection Method

Item Check Raw Material Buy Part Paint and Outsource
Chemical
(R) (B) (C) (0)
1. Part Inspection
Visual Inspection v v v v
Dimension Inspection v v v
Hardness Testing v
Expiration Date v
2. Sampling Inspection

STD-QC-007 STD-QC-007 STD-QC-007 STD-QC-007
Sampling Check | Sampling Check | Sampling Check | Sampling Check

Maximum

Maximum Maximum Maximum
Qty 20 pcs Qty 20 pcs. Qty 20 pcs. Qty 20 pcs.
Hardness
Testing not
exceed Qty 8
pcs. Max.
3. Periodic Testing
Mechanical properties V(1)
testing
Flammability Testing v(2)

Note:
(1

Mechanical properties testing shall be performed on batch materials representative of new
supplier, and random check each month on an existing material batch on store sec.4.14.

@

Flammability testing the non-metallic material shall be tested of each incoming batch sec.4.15.
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Table 1 - Sample size code letters (see 10.1 and 10.2)

Lot size Special inspection levels General inspection levels

5-1 5-2 5-3 5-4 | ] i

2 1o B8 A A Fi A Fi A B

8 fo 15 A A ¥ A A B c

16 to 25 A A B B B c D

26 fo 50 A B B c c O E

51 to a0 B B C C c E F

91 fo 150 B B o D D F G

151 to 280 B c D E E G H

281 to 500 B c D E F H J
501 to 1 200 c c E F G J K
1201 to 3 200 c (] E G H K L
3201 to 10 000 c (] F G J L 7]
10001 to 35 000D c (] F H K M M
35 001 to 150 000 D E G J L M P
150 001 to 500 000 D E & J M P ]
500 001 and over D E H K M ] R

MNNIANUIN N-1 THAAIBNYIVOIVUIAAI0E1 WIATFIU ISO 2859-1:1999(E)




Table 2-C — Single sampling plans for reduced inspection (Master table)

Sampla Acceptance quality limit, AQL, in percent nonconforming items and nonconformities per 100 items (reduced inspection)

size | Sample
code size
lettar

0,010 0,015] 0,025]| 0,040{ 0,085 0,10 | 0,15 | 0,25 | 040 | 0,65 | 1,0 1.5 25 4.0 65 10 18 25 40 &5 100 | 150 | 250 | 400 | €50 | 1000

AcRe| Ac Re| Ac Re| Ac Re| Ac Re| Ac Re| Ac Re| Ac Re| Ac Re| Ac Re| Ac Re | Ac Re| Ac Re | Ac Fe| Ac Re| Ac Re| Ac Re| Ac Re| Ac Re| Ac Re| Ac Re| Ac Re| Ac Re| Ac Re| Ac Re| Ac Re
A 2 " 1 1 I 1 1 1 |' 1 <o 1 1 2)2 3|3 4|5 8|7 8|10 11|14 15/21 22|30 31
B 2 0 1 1 2|2 ala a|s &|7 &l 1114 1521 22|30 ;1

c 2 ot'@ﬁ 1223345657391011141521221}
2

NI
1 2|2 3|3 4|5 6|6 78 9010 1114 15121 22

E 5 o 1 2 alo 4fs eflo 7|6 ol 111a 1g[er 22| 4>
F 8 Vet
G 13 |01 2 3|3 4|5 s|e 7|8 sfo 1| 4

i
H 20 |01 G 2 3|3 4|5 6|6 7|8 910 M an
J 32 V|01 G ﬂ 1 2 3|3 4|5 6({6 7|8 9|10 11
K 50 TTITUTI _V_ o1 Q ﬂ 1 2|2 3|3 4|5 6|6 7|8 9|10 11 TUTUTIHTUT T
L &80 |91 ﬂ 1 2|2 3|3 4|5 6|6 7|8 910 11 24
M 125 o ﬂ 1 212 3|3 4|5 6|6 7|8 g0 N jt
2

o
[~
[~
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o
@
@
-
o
w
=
=

4
N | 200 \7014@

[
r
i~
w
N
w
o
o
~
-]
w
s
=

R SOO{}_ 122334556?8910114

{} = Use the first sampling plan below the arrow. If sample size equals, or exceeds, lot size, carry out 100 % inspection.
4} = Use the first sampling plan above the arrow.
Ac = Acceptance number

Re = Rejection number

MNAARNUIN N-2 AU FUITUASD LUVHOUITUNIATINADY WINTFIU SO 2859-1:1999(E
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v
(%4

BN INEON ATIH 3
1 2 3 4 5 g
fagAu (R) IALB001 egiitilew i vina 1x241
R/ 3e 5.35 - - - - 5.35
REGE] 0.71 1.00 0.83 1.04 0.89 0.89
VUAAZUR 082 133 126 123 097 1.12
ALY 5.69 5.68 4.73 5.21 5.76 5.41
Fudnlszneu (8) ANgINaYI M8
lnas/ 139 4.97 - - - - 4.97
RGN 0.31 0.44 0.51 0.56 0.66 0.50
VUAUAZUR 1.33 1.14 094 127 131 1.20
Fuazansail (C) 1PAI020 309N U AMADS V1A 100 Kg.
R/ A3 461 - - - - 4.61
A 1.06 1.15 0.68 - - 0.96
UTTINUA (P) NADIBNAT Ad
iR/ 3e 4.92 - - - - 4.92
ARG 1.33 1.14 0.94 1.27 1.31 1.20
VUAUAZUR 123 097 106 115  0.68 1.02
NIZUIUNITINYUDN (O) aﬂgmﬁm STUD
R/ A3 5.39 - - - - 5.39
A 1.15 0.68 0.50 1.33 1.14 0.96
VUAUAZUA 249 231 242 1.86  2.40 2.30
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