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ABSTRACT

This thematic paper proposes the application of statistical process control technique to
control Polystyrene ( plastic resin ) industrial processing. Quality control of products have three
items. First, Melt flow rate ; Mfr. Second, Tensile strength at Yield ; Ty. and the Third, Izod
impact strength 1/4". Each test items have one result per time.(n=1) Therefore, appying
statistical technique " control chart " type for single sample (n=1)by draw X - Control Chart

How ever Research and Development ( R & D) found that eath test iters are
correlation. Therafore control chart for Melt flow rate is enought.

Specification are important for identification that process are off spec. or not and; use

control chart for follow up process and find out abnormal case in process running.
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51i111% 8 : Eight point in a row on both sites of centraline with non in zone C
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Median Charts, ** Charts for Individuals*
Chart for ' _ Chart for
Meédjans . " Individuals
(X) Chart for Ranges (R) X) Chart for Ranges (R)
: Divisors for Divisors for
Factors for ~ Estimate of Factors for Factors for Estimateof  Factors for
Control Standard Control Control Standard Control
Limits Deviation Limits Limits Deviation Limits
Subgroup =
Size AZ : dZ D3 D4 . Ez dz D3 D4
2 1.880  1.128 - 3.267 2.660 1.128 - 3.267
3 1.187 1.693 - 2574 1.772 1.693 - 2574
4 0.796 . 2.059 - 2.282 1.457 2.058 - 2.282
5 0.691 ) 2.326 - 2114 1.250 2.326 - 2.114
6 0.548 2.534 - 2.004 1.184 2.534 ~ 2.004
1 0.508 . 2,704 0.076 1.924 1.109 2.704 0.076 1.924
8 0.433 2.847 0.136 1.864 1.054 2.847 0.136 1.864
9 0.412 - 2970 0.184 1.816 1.010 2.970 0.184 1.816
10 0.362 *3.078 0.223 1.777 - 0.975 3.078 0.223 1.777
UCLR,LCLg=X + A, K UCLx LCLy = K = E,R
UCLR = D;R‘ UCLR = D;i
LCLR = DJR- LCLR = DJR-
(.7 = K/dz (.7 = i/dz

* From ASTM publicatfon STP-15D, Manual on the Presentation of Data and Control Chart Analysis,

1976; pp 134~-136. Copyright ASTM, 1916 Race Street, Philadelphia, Pennsylvania 19103. Reprinted,
with permission. : .

** 'A,Fasicrs Derived from ASTM-STP-15D Data and Efficiency Tables Contained in W. J. Dixon and
F.J. Massey, Jr., Introduction to Statistical Analysis, Third Edition, 1969; Page 488; McGraw-Hill
Book Company, New York. '
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Chart Type X- Chart R - Chart
Date CLx UCLx LCLx CLrR  UCLr LCLRr

15-07- 1999 5.5 6.1 4.9 0.2 0.7 0.0
16 - 07 - 1999 55 59 5.1 0.1 0.5 0.0
17 - 07 - 1999 6.4 7.0 5.9 0.2 0.7 0.0
18 -07-1999 6.5 7.0 6.0 0.2 0.6 0.0
19-07-1999 6.4 6.8 6.0 0.1 0.5 0.0
20-07-1999 6.1 6.5 5.6 0.2 0.6 0.0
21-07-1999 55 6.0 5.1 0.2 0.5 0.0
22-07-1999 5.5 6.0 5.1 0.2 0.5 0.0
23-07-1999 5.6 6.3 5.0 0.3 0.8 0.0
24 - 07 - 1999 5.7 6.2 5.1 0.2 0.7 0.0
25-07-1999 5.6 5.9 5.2 0.1 0.4° 0.0
26 - 07 - 1999 5.7 6.1 5.3 0.2 0.5 0.0
27-07-1999 5.5 5.9 5.1 0.2 0.5 0.0
28-07-1999 5.5 6.0 5.0 0.2 0.7 0.0
29-07-1999 0.0 0.0 0.0 0.0 0.0 0.0
30-07-1999 5.2 5.8 4.7 0.2 0.7 0.0
31-07-1999 0.0 0.0 0.0 0.0 0.0 0.0
01-08-1999 52 5.7 4.6 0.2 0.7 0.0
02 -08-1999 53 5.7 5.0 0.1 0.4 0.0
03 - 08 - 1999 6.3 6.6 5.9 0.1 0.4 0.0
04 - 08 - 1999 5.9 6.6 53 0.3 0.8 0.0
05-08-1999 6.0 6.4 5.7 0.1 0.4 0.0
06 - 08 - 1999 5.8 6.5 5.1 0.3 0.8 0.0
‘07 - 08 - 1999 5.6 6.1 5.1 0.2 0.6 0.0
08 - 08 - 1999 5.6 5.9 5.2 0.1 0.5 0.0
09-08-199 | 58 65 50 | 03 10 0.0
10- 08 -1999 5.5 6.1 5.0 0.2 0.7 0.0
11-08-1999 5.4 5.9 4.9 0.2 0.6 0.0
12- 08 -1999 6.1 6.9 53 0.3 1.0 0.0
13-08 - 1999 5.8 6.7 4.9 0.3 1.1 0.0
Average 5.7 6.3 5.2 0.2 0.6 0.0
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FasrtamuauvesHuninIunud M udIsi1RsIveINIINATEUMININUABITIAY

wldadt
Chart Type ? - Chart R - Chart
Date CLx UCLx LCLx | CLr UCLR LCLR
S 15-19/07/1999| 232 241 222 4 12 0
20-24/07/1999| 231 241 220 4 13
25-29/07/1999| 233 250 216 6 21 0
30-03/07/1999( 239 249 229 4 12 0
04-08/08/1999| 236 247 225 4 14 0
09-13/08/1999] 238 256 220 7 23 0
Average 235 247 222 5 16 0
Fuiu Tasrnnnquueamuginimaney e
urugiinauagy X
YadINaAIUANUU UCLX = 247
idufenans CLX = 235
Yaf1ienIugNAN LCLY = 222
uHURAILAN R
' VAT NAAIVANUU UCLR = 16
Fufenae CLr = 5
YASINAAIVANANLCLR = 0
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Hye
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Chart Type X - Chart R - Chart "
Date CLx UCLx LCLx | CLR UCLR LCLR

15-19/07/1999| 9.6 10.7 8.4 0.4 1.4 0.0
20-24/07/1999( 9.5 10.8 8.2 0.5 1.6 0.0
25-29/07/1999( 9.9 11.2 8.6 0.5 1.6 0.0
30-03/07/1999| 9.4 113 7.5 . 0.7 23 0.0
04-08/08/1999( 9.5 10.5 g4 .1 04 1.3 0.0
09-13/08/1999( 9.5 10.7 8.4 0.4 1.4 0.0
Average 9.6 10.9 8.3 0.5 1.6 0.0
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1). General Purpose Polystyrene ( GPPS)
Standard injection molding grade
Standard high heat injection molding grade
High heat high strength extrusion molding grade
2). High Impact Polystyrene
Standard injection molding grade
High strength extrusion molding grade
High heat high impact injection molding grade
High rigid injection molding grade
High gross high impact molding grade
3). Compounding and coloring product
Coloring product as per customer's requirement

Flame retardant Polystyrene & other compounding product

Address

Head_office 3 " Floor Yada Bldg., 56 Silom Road
'Bangkok 10500, Thailand
Tel. (662) 238-4381-5
Fax. (662) 236 - 7289

Factory .24/4 Moo 5 sot Thammasin';

Bangna - Trad Road, k.m. 25.5

'Bangsaothong , Samutprakam 10540
Tel.(662) 708-3741-4 , 338-1303-5
Fax. (662) 338 - 1306
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