
Q u a l i t y  C o n t r o l 

M A T E R I A L S 

O u r  a d j u s t m e n t  r i n g s  a r e  m a n u f a c t u r e d  f r o m  1 0 0 
p e r c e n t - r e c y c l e d  p l a s t i c . R a w  m a t e r i a l  f o r 
p r o c e s s i n g  i n t o  m o l d a b l e  p l a s t i c  f l a k e  i s 
s e l e c t e d  a n d  p u r c h a s e d  b a s e d  o n  t h e  v e n d o r ' s 
r e p u t a t i o n  f o r  p r o v i d i n g  c o n s i s t e n t 
c o n t a i n m e n t - f r e e  f e e d  s t o c k .  T h e  p r e d o m i n a n t 
s o u r c e  p r o d u c t  f o r  o u r  r a w  p l a s t i c  i s  c u r b s i d e 
c o l l e c t e d ,  p o s t - c o n s u m e r ,  b l o w - m o l d e d  m i l k 
j u g s  a n d  d e t e r g e n t  b o t t l e s .  T h e s e  p r o d u c t s  a r e 
i n i t i a l l y  m a n u f a c t u r e d  f r o m  H i g h  D e n s i t y 
P o l y e t h y l e n e  a s  i d e n t i f i e d  a n d  v e r i f i e d  t o  b e 
c o m p a t i b l e  b e f o r e  i n t e g r a t i o n  i n t o  t h e 
p r o c e s s . 

I N I T I A L  S O R T I N G 

T h e  v a s t  m a j o r i t y  o f  p r o d u c t s  m a n u f a c t u r e d 
f r o m  r e c y c l e d  m a t e r i a l s  a r e  t h o s e  u s e d  i n 
p a c k a g i n g .  A s  s u c h ,  t h e y  w i l l  e v e n t u a l l y  e n d 
u p  i n  t h e  s o l i d  w a s t e  s t r e a m  a g a i n .  E a c h  t i m e 
t h i s  m a t e r i a l  c y c l e s  t h r o u g h  t h e  p r o c e s s ,  s o m e 
o f  i t  w i l l  e n d  u p  i n  t h e  l a n d f i l l  a n d  s o m e  o f 
i t  w i l l  d e t e r i o r a t e  t o  a n  u n a c c e p t a b l e  l e v e l 
f o r  r e u s e .  E v e n  t h e  m o s t  s u c c e s s f u l  r e c y c l i n g 
e f f o r t s  ( a p p r o x i m a t e l y  8 0 %  f o r  t h e  a l u m i n u m 
c a n  i n d u s t r y )  f a l l  s h o r t  o f  k e e p i n g  1 0 0 %  o f 
t h e i r  m a n u f a c t u r i n g  m a t e r i a l s  o u t  o f  o u r 
l a n d f i l l s . 

T H E  R E C Y C L I N G  P R O C E S S 

T h e  r e c l a i m e d  m a t e r i a l  i s  f i r s t  s h r e d d e d  t o  a 
u n i f o r m  s i z e  a n d  t h e n  g o e s  t h r o u g h  a  s e r i e s  o f 
w a s h  c y c l e s  t o  c l e a n  a n d  f l o a t  o f f  a n y  l a b e l s 
o r  f o r e i g n  m a t e r i a l s .  T h e  c l e a n e d  p l a s t i c  i s 
t h e n  d r i e d ,  s i z e d  t o  a  m o l d a b l e  f l a k e  a n d  a l l 



f i n e s  a n d  d u s t  a r e  r e m o v e d  b y  a s p i r a t i o n .  T h e 
r e c l a i m e d  m a t e r i a l  i s  t h e n  s t o r e d  i n  p o l y  b a g s 
i n s i d e  g a y l o r d  c o n t a i n e r s  w e i g h i n g 
a p p r o x i m a t e l y  7 5 0  p o u n d s  w h e n  f i l l e d .  T h e s e 
c o n t a i n e r s  a r e  i d e n t i f i e d  a n d  l o g g e d  b y  d a t e , 
s o u r c e ,  a n d  r e c l a i m  l i n e  p r o c e s s  p a r a m e t e r s 
( l i n e  s p e e d ,  w a s h  a n d  d r y  c y c l e  t i m e s  a n d 
w a t e r  t e m p e r a t u r e ) .  A n y  s t o r e d  g a y l o r d  w i l l 
o n l y  c o n t a i n  m a t e r i a l  o f  a  s i m i l a r  m e l t  f l o w 
i n d e x  a n d  d e n s i t y  v a l u e .  T h i s  m a t e r i a l  i s  n o w 
r e a d y  t o  b e  i n j e c t i o n  m o l d e d . 

P R O P E R T Y  T E S T I N G  O F  R E C L A I M E D  P L A S T I C 

A l l  f e e d  s t o c k  w i l l  b e  t e s t e d  o n  a 
p r o c u r e m e n t / p r o d u c t i o n  b a t c h  b a s i s  a s 
n e c e s s a r y  t o  v e r i f y  t h e  f o l l o w i n g  p r o p e r t y 
v a l u e s : 

P R O P E R T Y  T E S T  M E T H O D 
A C C E P T A B L E  V A L U E 
M e l t  F l o w  I n d e x A S T M  D - 1 2 3 8 
0 . 3 0  t o  3 0 . 0 0  g / 1 0  m i n . 
D e n s i t y A S T M  D - 7 9 2 
. 9 4 1  t o  . 9 6 5  g / c m ̂  2 
T e n s i l e  S t r e n g t h ,  y i e l d A S T M  D - 6 3 8 
2 . 0  t o  5 . 0  1 0 ̂  3 l b / i n ̂  2 

B l e n d i n g  o f  v a r i o u s  f e e d  s t o c k  b a t c h e s  w i l l  b e 
d o n e  t o  f a c i l i t a t e  p r o c e s s  i m p r o v e m e n t s  a n d 
e c o n o m i e s .  W h e n  b l e n d i n g  i s  d o n e ,  p r o c e s s i n g 
c h a r a c t e r i s t i c s  n e c e s s a r y  t o  p r o d u c e  a  q u a l i t y 
p a r t  m u s t  b e  m a i n t a i n e d .  T h i s  w i l l  b e  v e r i f i e d 
b y  t h e  s t a t i c  c o m p r e s s i v e  t e s t i n g  d o n e  o n  t h e 
p r o d u c t i o n  p a r t s . 

T O O L I N G 

A l l  m o l d i n g  w i l l  b e  d o n e  o n  q u a l i t y  p r o d u c t i o n 
t y p e  i n j e c t i o n  m o l d i n g  t o o l i n g .  T h i s  t o o l i n g 
w i l l  b e  c o n s i s t e n t  w i t h  c u r r e n t  m a n u f a c t u r i n g 
a n d  s a f e t y  s t a n d a r d s .  I t  w i l l  b e  d e s i g n e d  t o 



c o n s i s t e n t l y  p r o d u c e  a  q u a l i t y  p r o d u c t  c a p a b l e 
o f  m e e t i n g  a n d  e x c e e d i n g  o u r  e s t a b l i s h e d 
q u a l i t y  a n d  p e r f o r m a n c e  s t a n d a r d s . 

T H E  I N J E C T I O N  M O L D I N G  P R O C E S S 

T h e  r i n g s  w i l l  b e  i n j e c t i o n  m o l d e d  u s i n g  g o o d 
m a n u f a c t u r i n g  p r a c t i c e s .  A  M a s t e r  S e t u p  S h e e t 
w i l l  b e  e s t a b l i s h e d  f o r  e a c h  p a r t  n u m b e r .  T h i s 
s h e e t  w i l l  i d e n t i f y  t h e  m o l d ,  t h e  i n j e c t i o n 
m o l d i n g  m a c h i n e  o f  p r e f e r e n c e  a n d  l i s t  a l l  t h e 
m a c h i n e  p r o c e s s i n g  p a r a m e t e r s .  I t  w i l l  a l s o 
c o n t a i n  t h e  f o l l o w i n g :  s e t u p  i n f o r m a t i o n  a n d 
o p e r a t o r  i n s t r u c t i o n s ,  p a l l e t i z i n g 
i n s t r u c t i o n s  a n d  l o a d i n g  i n f o r m a t i o n ,  s i z e 
g a u g i n g  a n d  v i s u a l  i n s p e c t i o n  r e q u i r e m e n t s , 
a l o n g  w i t h  a n y  k n o w n  q u a l i t y  a l e r t s . 

A  J o b  S h e e t  w i l l  b e  m a i n t a i n e d  f o r  e a c h 
p r o d u c t i o n  r u n .  T h i s  s h e e t  w i l l  l i s t : 

•  P a r t  I d e n t i f i c a t i o n  N u m b e r 
•  M o l d  I d e n t i f i c a t i o n  N u m b e r 
•  M a t e r i a l  I d e n t i f i c a t i o n  N u m b e r 
•  I n j e c t i o n  M o l d i n g  M a c h i n e  I d e n t i f i c a t i o n 

N u m b e r 
•  D a t e  o f  R u n ,  O p e r a t o r  N u m b e r ,  S h i f t  N u m b e r 
•  Q u a n t i t y  P r o d u c e d 
•  M a c h i n e  S e t u p  a n d  a n y  s u b s e q u e n t  a d j u s t m e n t s 
•  S t a r t - u p  Q u a l i t y  C h e c k  ( V e r i f i c a t i o n  t h a t 

p a r t  m e e t s  s p e c i f i c a t i o n s ) 
•  I n  P r o c e s s  Q u a l i t y  C h e c k  ( V e r i f i c a t i o n  t h a t 

p r o c e s s  i s  m a i n t a i n i n g  s p e c i f i c a t i o n s ) 
•  L a s t  S h o o t  I n s p e c t i o n  ( F i n a l  V e r i f i c a t i o n ) 
•  F i n a l  r e c o r d  o f  A l l  M a c h i n e  S e t t i n g s  ( R e c o r d 

o f  a n y  c h a n g e s  i n p r o c e s s  f r o m  s e t u p ) 
•  H o w  p a r t s  w e r e  p a l l e t i z e d  a n d  s t o r e d 

P A L L E T I Z I N G  A N D  S T O R A G E 



T h e  r i n g s  w i l l  b e  s t a c k e d  o n  t h e i r  s p e c i f i c 
p a l l e t s  w i t h  t h e  m a l e  t o n g u e  u p  o n  r o u n d 
p r o d u c t  a n d  d o w n  o n  s q u a r e  a n d  r e c t a n g u l a r 
p r o d u c t .  T h e  p a l l e t s  w i l l  b e  d e s i g n e d  t o 
a f f o r d  m a x i m u m  s u p p o r t  k e e p i n g  t h e  r i n g s  f r o m 
d e f o r m i n g  d u e  t o  t h e  n a t u r a l  t e n d e n c y  o f 
p l a s t i c  t o  c r e e p .  S t a c k  h e i g h t  w i l l  b e 
d e t e r m i n e d  b y  t h e  v e r t i c a l  c l e a r a n c e  a v a i l a b l e 
i n s i d e  t h e  t r a n s p o r t a t i o n  t r a i l e r  a n d 
a d d i t i o n a l  c l e a r a n c e  r e q u i r e d  t o  l o a d  t h e 
p a l l e t .  T h e  r i n g  s t a c k  w i l l  b e  s e c u r e d  t o  t h e 
p a l l e t  b y  n o t  l e s s  t h a n  b i n d i n g  l o o p s  o f  3 / 8 " 
p o l y  s t r a p .  A n  e d g e  p r o t e c t o r  w i l l  b e  u s e d  t o 
p r o t e c t  t h e  t o n g u e  o n  t h e  u p p e r  r i n g  f r o m 
d i s t o r t i o n . 

T h e  p a l l e t i z e d  r i n g s  w i l l  b e  s t o r e d  o n  a 
r e a s o n a b l y  f l a t  s u r f a c e  i n  s u c h  a  m a n n e r  a s  t o 
p r e v e n t  d a m a g e  f r o m  h a n d l i n g  o r  d e f o r m i t y  a n d 
t o  a f f o r d  e a s y  a c c e s s  w h e n  l o a d i n g  a  t r u c k . 

T R U C K  L O A D I N G  A N D  S H I P M E N T S 

T h e  p a l l e t i z e d  r i n g  s t a c k s  w i l l  b e  c a r e f u l l y 
h a n d l e d  w h i l e  m o v i n g  a n d  l o a d i n g  a  t r u c k .  T h e y 
w i l l  b e  p o s i t i o n e d  a n d  s e c u r e d  t o  a s s u r e  s a f e , 
d a m a g e - f r e e  t r a n s p o r t a t i o n  a n d  s a f e ,  e a s y 
u n l o a d i n g . 

M A N U F A C T U R I N G  S P E C I F I C A T I O N S  A N D 
T O L E R A N C E 

T h e  f o l l o w i n g  t o l e r a n c e s  a n d  s t a n d a r d s  a p p l y 
t o  a l l  L A D T E C H  a d j u s t m e n t  r i n g s : 

F L A T N E S S 
1 . . 2 5 0  M A X I M U M  a l l o w a b l e  d e v i a t i o n  f r o m 
f l a t  ( d i s h  o r  b o w ) 
2 . . 2 5 0  M A X I M U M  a l l o w a b l e  v e r t i c a l  r i b b o n 
e f f e c t  ( c o n v o l u t i o n )  A s  m e a s u r e d  a r o u n d  t h e 



o u t e r  e d g e  w i t h  t h e  p a r t  t u r n e d  t o p  d o w n  o n 
a  k n o w n  f l a t  s u r f a c e 
3 . . 1 2 5  M A X I M U M  a l l o w a b l e  h o r i z o n t a l  r i b b o n 
e f f e c t  ( b u l g i n g  b e t w e e n  r i b s )  A s  m e a s u r e d 
a t  t h e  l a r g e s t  o u t s i d e  p o i n t  a n d  c o m p a r e d 
t o  t h e  p o i n t  w h e r e  t h e  o u t e r  w a l l 
i n t e r s e c t s  t h e  r i b  s e c t i o n s 

S I Z E 
1 . + -  . 1 2 5  o n  d i a m e t e r  o f  l e n g t h  d i m e n s i o n s 
a s  s h o w n  o n  p a r t  c o n t r o l  d r a w i n g s 
2 . + -  . 0 6 3  o n  h e i g h t  d i m e n s i o n s  a s  s h o w n  o n 
p a r t  d r a w i n g s  f o r  p a r t s  t o  2 "  i n  h e i g h t 
3 . + -  . 1 2 5  o n  h e i g h t  d i m e n s i o n  a s  s h o w n  o n 
p a r t  d r a w i n g s  f o r  p a r t s  o v e r  2 "  i n  h e i g h t 

C O S M E T I C 
1 . P a r t  t o  b e  c o m p l e t e l y  f i l l e d  -  o n  v o i d e d 
a r e a s 
2 . N o  c r a c k s  o r  s e p a r a t i o n s  a t  k n i t  l i n e s 
3 . N o  c r a c k s  o r  t e a r s  f r o m  p a r t  e j e c t i o n 
h a n g - u p s 
4 . R i p p l e s  o r  s a g s  o n  v e r t i c a l  w a l l s  t o 
c o v e r  n o  m o r e  t h a n  1 0 %  o f  t h e  s u r f a c e 

D E S P O S I T I O N  O F  A N Y  P R O D U C T  N O T  M E E T I N G 
S T A N D A R D S 

A n y  r i n g s  f o u n d  n o t  m e e t i n g  q u a l i t y  s t a n d a r d s 
w i l l  b e  r e g r o u n d  a n d  r e p r o c e s s e d  i n t o  q u a l i t y 
p r o d u c t .  T h e  c a u s e  o f  t h i s  q u a l i t y  d e v i a t i o n 
w i l l  b e  i d e n t i f i e d  a n d  r e m e d i e d  i m m e d i a t e l y . 

P R O D U C T  P E R F O R M A N C E  S T A N D A R D S 

T h e  a d j u s t m e n t  r i n g s  s h a l l  m e e t  a n d  e x c e e d  t h e 
s t a t i c  l o a d  r e q u i r e m e n t s  o f  A S S H T O  H i g h w a y 
B r i d g e  S p e c i f i c a t i o n s  H S - 2 5  ( 2 1 , 2 8 0  P o u n d s ) . 
T h e  r i n g s  m u s t  w i t h s t a n d  1 , 0 0 0 , 0 0 0  p l u s  f u l l 
l o a d  c y c l e s  o f  1 0  s e c o n d s  o r  l e s s  d u r a t i o n . 



T h e  r i n g s  m u s t  p e r f o r m  w i t h o u t  f a i l u r e  t o  a 
m i n i m u m  o f  1 5 0  p e r c e n t  o f  t h e s e  l o a d  v a l u e s . 

C O M P L I A N C E  T E S T I N G 

1 . M a t e r i a l s  w i l l  b e  t e s t e d  o n  a  b a t c h  b a s i s 
a s  n e c e s s a r y - M i n i m a l l y  o n c e  e v e r y  3 0  d a y s . 
2 . S i z e ,  f l a t n e s s  a n d  c o s m e t i c s  v e r i f i c a t i o n 
w i l l  b e  d o n e  o n  a  r u n  b a s i s  a n d  r e c o r d e d . 
3 . M a j o r  p e r f o r m a n c e  c e r t i f i c a t i o n  w i l l  b e 
d o n e  o n  a  y e a r l y  b a s i s  b y  A m e r i c a n 
E n g i n e e r i n g  T e s t i n g ,  I n c .  o r  a n  e q u a l l y 
q u a l i f i e d  t e s t  f a c i l i t y . 
4 . 4 )  C o r r e l a t i v e  p e r f o r m a n c e  v e r i f i c a t i o n 
w i l l  b e  d o n e  i n - h o u s e  b y  L A D T E C H  p e r s o n n e l 
o n  a  r u n  b a s i s  a n d  r e c o r d e d . 

CORRELATIVE QUALITY ASSURANCE TEST PROCEDURE AS
FOLLOWS

1. Objective

1.1 The purpose of this procedure is to describe a
quality assurance test method for HDPE Adjusting
Rings. The method involves compression testing of
single cell coupons cut from a standard ring.

1. Scope

2.1 Equipment for QA compression testing

2.2 Preparation of HDPE Adjusting Ring coupons

2.3 Test procedures and documentation

1. Equipment

3.1 Bandsaw or any other suitable cutting equipment
for cutting the HDPE Adjusting Rings



3.2 Compression load frame; minimum 10 ton capacity

3.3 Calibrated load application equipment capable of
applying load at a constant rate of 0.5 inches
per minute.

3.4 Upper and lower platens, smooth and plane,
capable of transferring even loading to coupon.
The platens shall have plan dimensions greater
than the coupon.

3.5 Dial indicators; minimum 1" travel; calibrated.

1. Preparation

4.1 The HDPE Adjusting Ring shall be cut as close to
opposing sides of adjacent webs with out removing
mass from those webs (see attached drawing).

4.2 A test sample shall include three (3) coupon
specimens cut from a single ring at 120E spacing.

4.3 The specimens shall be free of burrs or fins.
Top and bottom surfaces shall be parallel, within
" tolerance.

1. Test Procedures

5.1 Insert HDPE Adjusting Ring coupon into the load
apparatus and center it on the platen.

5.2 Bring platens into snug contact with coupon.
Begin loading at 0.5 inches per minute.

5.3 Stop loadin when coupon can no longer take
additional load while continuing to deform (peak
load).  Record peak load.

5.4 Repeat steps 5.1 to 5.4 for the remaining two
specimens from the test sample.



5.5 Average the three test results to obtain the test
sample failure load.

5.6 Optional:

5.6.1 Place two dial indicators in the loading
apparatus on opposing sides of the coupon.
Obtain zero readings of dial indicators before
applying load.

5.6.2 Record dial indicator movement at 1000 pound
increments up to peak load.

5.6.3 Average readings for each increment to
obtain specimen deformation results.

5.6.4 Plot load vs. deformation data on an x-y
chart.


