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BROAD LINES OF CONTROLLING T11E OU/\.LITY 
OF SPIRAL PIPES AT EL NASR COMPANY FOR 
MANUFACTURING STEEL PIPES AND FITTING 

' FaroukA.  E l  Gayar,Ph. D.* 

( 1  ) INTRODUCTION 

The econoniic developlllent o f  an i n d u s t r y  depends upon 

i t 's a b i l i t y  t o  supply products and/or se rv ices  t h a t  f u l f i l  

t he  needs o f  custonlers and suppl i e r s .  

Th is  means t h a t  t h e  management's main f u n c t i o n  i s  t o  

produce a t  t he  optinium qual i t y  and w i t h  t h e  nlininlun~ costs  ( i f  

management be l ieves  t h a t  q u a l i t y  means f i t n e s s  f o r  use w i t h  

economic cos ts )  . 
From t h i s  concept, we come t o  t h e  f a c t  t h a t  c o n t r o l l -  

i n g  t he  qual i t y  o f  p roduc t ion  i s  a must. 

Th is  paper deals  w i t h  s p i r a l  pipes p l a n t  a t  E l  NasrCo. 

f o r  manufactur ing Stee l  Pipes & F i t t i n g s  a t  Helwan, Egypt. 

I n  t h i s  p l an t ,  s p i r a l  p ipes a re  manufactured by two 

d i f f e r e n t  machines: 

- The f i r s t  i s  c a l l e d  KOCKS m/c, i t  produces t h e  pipes by 
r o l l  i n g  method and welding i n t e r n a l l y  and ex te rna l1  y.  The 

machine has a movable head fro111 which i s  poss i b l e  t o  de- 

tenn ine  t he  p i pe  diameter according t o  t h e  formula: 

S i n  = b/ D 

W h g : i s  t h e  formation angle between m/c head and Prod. l i n e  

b i s  t he  w id th  o f  s t e e l  sheet used 

D i s  t he  r equ i r ed  p i pe  diameter. 

* Assoc iate Prof. ,  Helwan Un i ve r s i t y ,  F a c u l t y  o f  Eng. and 
Technology, Helwan. 
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- The second machine i s  c a l l e d  Draim m/c, i t  produces t h e  

pipes us ing  a s i n g l e  forming d ie .  It has a f i x e d  d i e  and 

a f i x e d  head w i t h  a  movable p roduc t ion  l i n e  accord ing t o  

t he  p i pe  diameter. The tnoving range i s  about 23'. 

(2)  Features o f  q u a l i t y  c o n t r o l  techniques suggested i n  t h i s  

paper: 

The aim o f  i n t r oduc i ng  t he  qual i t y  c o n t r o l  system i n  

t h a t  p l a n t  was t o  ensure t he  f i t n e s s  o f  t h e  produced p i  pes  
w i t h  t he  spec i f i ca t i ons  w i t h  min in~un~ de fec ts ,  and ' to  a1  1 ow 

p reven t ion  o f  defects  before i t s  occurance. 

Hence, the  s t a t i s t i c a l  q u a l i t y  c o n t r o l  techniques were 

essen t ia l  f o r  ach iev ing t h i s  aim. 

The suggested system i s  based on two s t a t i s t i c a l  tech- 

niques: 

1.  Contro l  char ts  f o r  number o f  defects ,  and 

2. Sanipl i ng  plans f o r  a t t r i b u t e s .  

( 3 )  Contro l  cha r t s  f o r  nun~ber o f  de fec ts :  - 

3.1- - Objects o f  apply ing - c o n t r o l  char ts :  

The c o n t r o l  char ts  are used here t o :  

1. Determine t he  nlaxinlum number o f  de fec ts  i n  t h e  p i pe  

due t o  chance (random causes). 

2. Check t h e  c a p a b i l i t y  o f  each o f  t h e  twomachines and 

conlpare i t  w i t h  t h e  r equ i r ed  qual i t y  l e v e l  (as ex- 

pressed i n  nun~ber o f  de fec ts  per  p ipe) .  

3. Contro l  the  pipes w h i l e  manufactured ( c o n t r o l  1 i ng  

t he  process) and d iscover  any d e v i a t i o n  f r o m  t h e  

max. l i m i t  o f  random de fec ts  ( t h e  upper c o n t r o l  

l i n i i t  o f  t h e  char t ) .  
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3.2.3- Analysis s f  data  and c a l c u l a t e  t he  control  l in i i t s ;  

- For KOCKS mlc: 

From Table 1 ,  t h e  average t o t a l  number of defec ts /p ipe  - 59/25, c = 2.36 

Then, Upper Control Limi.t = t + 3< 

= 2.36 + 3 G =  6.968 

Lower Control Limit = c - 3 E  

= Zero. 

Calculat ions with t he  same procedure a r e  made f o r  each 
kind of defec ts  produced each of t he  two machines. The re-  
s u l t s  are as in  the  following tab le :  

Defect 
Upper ~ o w e r  Upper Lower No* Control Average C.  L in l i t  Control Average C. 
Limit Linli t 

Total 6.968 2.36 0 10.934 4.25 0 

9 3.48 0.8 Q 4 1 0 

2 0.64 0.04 0 2.353 0.416 0 

3 2.68 0.52 0 4.98 1.4166 0 

4 3.79 8.92  0 3.571 0.833 0 

5 0 0 I] 1.39 0.166 0 

5 0.92 0.08 0 2.353 .0.416 0 

'he control cha r t s  based on these ca l cu l a t i cns  a r e  p l o t t e d i n  

the f igure.  

3.2.4- Calculating t he  eapabil i t y  of each machine: -- 

The capab i l i t y  i n  our .case w i l l  be expressed by t h e  

- a s t  probable number o f  defec t  i n  t h e  produced pipe. 



I t  comes from the  ana lys is  o f  t he  r e s u l t s  o f  i n spec t i on  

(Tables 1 & 21, as fo l lows :  

For KOCKS n~/c:  

We c a l c u l a t e  t he  accutnulative number o f  de fec t i ve  pipes 

a f t e r  a r rang ing  t he  data i n  c lasses by nun~ber o f  d e f e c t s /  

pipe. 

We s top  a f t e r  a r r i v i n g  t o  the  median c lass  and calcu- 

l a t e  percentage o f  accum. pipes i n  t h e  median c lass.  

Then, from poisson accutn. values we determine t he  e x -  

pected nun~ber o f  de fec ts  i n  the  p i pe  i n  normal cond i t i ons  ( 5 
i n  the Poisson tab les ) .  

By t h i s  way, t he  n~edian c l ass  i s  2  defects ,  accum.nun1- 

ber  o f  pipes i n  t h i s  c lass  i s  14 ( o u t  o f  25 p ipes) .  

P r o b a b i l i t y  o f  f i n d i n g  2 de fec ts  o r  l e ss  i n  t he  p i p e s  

i s  then 14/25 ( o r  0.56). 

From poisson tab les  f o r  accum. p r o b a b i l i t i e ~ ~ t h e  prob. 

i s  56 f o r  f i n d i n g  2 o r  l e ss  de fec ts  per  p i pe  when = 2.438 

i . e .  t he  KOCKS m/c c a p a b i l i t y  i s  2.438 de fec t  pe r  i n  n o r m a l  

condi t ions.  

For Draim m/c: 

The niedian c l ass  i s  o f  5 defec ts .  

The cornulative nuntber o f  p ipes i n  t h i s  c l ass  i s  9 

4.e. p r o b a b i l i t y  o f  f i n d i n g  5 defec ts  o r  l e ss  per  p i pe  i s  

9/12 (=  0.75) f rom poisson tab les  j\ = 4.21. 

The c a p a b i l i t y  est imates ca lcuf  a ted by t h i s  way c o u  1 d  

be used t o  est imate the r e j e c t i o n  r a t es  f o r  any q u a l i t y s t a n -  

dard by t he  custon~er,  and t o  s e l e c t  the  proper san~p l ing  p l an  

"L achieve the  requi re~nents  o f  t he  customer w i t h  d e f i n i t e  

risk. 
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( 4 )  %wspection plans by samples For outgoing produced batches 
__ _- _ . - - -- __ - 

4.8- Objectives: 

The inspection work weeds to  be based on samplingprin- 
clples to  decrease the inspection costs. I 

That i s  the reason of designing an economical sampl- i 
.{lag plan for  inspecting the batches produced wi th  minimum 1 
costs . I 

The objective can be achieved i f  sollie basic figures are 

defined by the manageluent 1 i ke: 

- The accepted consumer risk and the re la t ive  percentage of 

defectives. 
- The batch s ize  introduced to  inspection. 
- The average quality level of produced batches fo r  both ma- 

chi nes. 

- The maximum number of defects in the accepted pipe. 

4 ,2-  - Design of economical plan for inspection by samples: 

4.2,1- Sta t i s t i ca l  procedure: - 

- Determine t h e  Average Quality Level of each machine. 
- According to the consumer risk and the percentage of de- 

fsc t ives  i:,T.P,D.) could be obtained from poisson accum. 

values f o r  sn assumed acceptance number. 
4 - As ,% = I P  = E.T.P,D.) ,  then n i s  calculated. 

- %hen the hatch i s  rejected, the whole batch i s  inspected, 

-::en -1e have t o  calculate nrobability of rejecting accep- 

.:ed Latch ( f r m  p~ i s son  ;ao;es; knowing av, Q.L. and n 
I I t.3.e. knowing 3 1. 

- '-c$, a ?  rejectjng a x e s t e a  natcn x batch s ize  + Psob. sf 
: r p G r . - s  ,-,;. :,.g ,I acce~gled h t c ?  Y :mple s ize ,  will represent the 

:-,ic.rage hnseect-ioir r a t e  p-P batch. 
- :sump enother acceptance number-and r e p e a t  t h e  same - 

6: s r z~ : ,  %.% 



- Wveraqe quality S e ~ e l :  {Frca eapa$i $ L J J  i i n a i y s i s )  f o r  

' KOCKS i!l/c (p ipe  $ 5  accepted ii: containes 5 d e f e c t s  a t  

', maximum) A.Q.L, = 2.04, 
\ 
, P m x p t a b l e  Qua1 4 t y  L e ~ e 3  for D r a i m  rn/c (pipe i s  accepted 

I f  containr. 6 ciefec.ts a t  txxij;;ua) A,Q,L. = 0 ,Q8. 

- $rob, s?f ;c::epta::ce For t h i s  ba tch  = 0,212 [ f r o m  Pofsson 
cum, d i s k * ) ,  

probe ,!' .- ..,. :.,-"--: ,aiJ&.~..ci;irn - + .  for this katci3 .: !j,78$. 



%I - F86 h 2 ! 1 9  m/c: -- 

:,s the k,Q.L,  I s  h igher  than t he  L,T .P .D , ,  4 %  i s  n u t  

;ract3cai t o  use sampling ( i . e . 9  t o t a l  i raspett icn i s  the only 

mezhod unless the capability o f  the D r a i m  m/c f s  simproved t o  

reach t h a t  o f  K K K %  niic. 



Fig .  (8):  Operating characterist ic curve for  the plan ( 1 S O /  
5) for  pipes produced on KOCKS m/c. 

CONCLUSION 

The appl ic~f ion  of the s t a t i s t i c a l  system described i n  

th i s  paper ass i s t s  rl~anage~nent of t h i s  plant in n~easurinq and 

cont ro l l ing  the defects i n  production, and hence proper de- 

cision rnay be taken about the need o f  any o f  the two nlachjnes 

t o  be ad jus ted ,  and the type o f  adjustment i n  suitable time, 

Alsc tw  sa~aplirg p l a n  determined f o r  the batches o f  

pipes produced on KICKS machine results  on the d e c r e a s e  o f  

inspecticin x i e h  5 7 . 2  ; 'as the average enspection r a t e  - s 

343.9  per cacch of fOOj, 

T9.e applicat'en o f  these two s t a t i s t i c a l  "Lechqi  q u e s  

wfll guide the Ytraajagewernt t o  ?e s p p l  I c a t i  o n  e f  f u r t h e r  



techniques i s  cont ro l l ing  the  q u a l i t y ,  a s  qua l i t y  a u d i t i n g  

systems and t h e  ana lys i s  of r e l i a b i l i t y  of products and i t s  
elements,  hence a r r i v ing  t o  t he  concept o f  ( T o t a  1 Q u al i t y  

Control 1. 
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