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Abstract. 

A para l l e l  p l at e vi s co e l a s t omet e r  was b ui lt t o  per form creep 

c o mp l i ance t e s t s  on b utter and re l ated fat s . C reep movement 

w a s  mea s ured with a l inear di spl acement t rans d ucer and 

r e c o rded by a data l ogger de s i gned and b ui l t  f o r  c reep 

c o mp l i ance expe r iment at i on . 

A t emperat ure o f  1 0 °C was ma intained by p l acing the para l l e l  

p l at e  vis c o e l as t omet e r  in a re f rigerated incubat o r . 

A s e r i e s  o f  pre l iminary expe r i ment s e s t ab l i shed the creep 

r e sponse was l inear and that t he direct i o n  in wh i ch some 

s amp l e s  we re sheared was cri t i cal . The d urat i on o f  creep 

c o mp l i ance t e st ing was a l s o  fo und to a f fect r e s ul t s .  

C reep behavi o ur o f  b utter wa s a s s umed t o  be v i s co e l a st i c  

( based o n  p revi o us st udies ) and was mode l led with a 

genera l i z ed Ke lvin mode l . El a s t i c  and v i s co us parameters were 

f itted to the dat a by a Marquadt non- l i near l e a s t  squares 

c urve algor ithm . Cont inuo us ret ardat i o n  spect r a  we re found by 

p l ott ing L(�) against ln t ime . Data whi ch had been both 

s moothed and di f fe rent i ated by the met ho ds of S av i t z ky and 

G o l a y  (1964) showed evidence o f  the e xi st ence o f  three or fou� 

m a in group s  o f  ret ardat i on mechan i sms . 

O n  remova l o f  stre s s  a fter creep comp l i ance t e s t ing a part i a l  

r e c ove ry o f  st rain w a s  observed, howeve r ,  s amp l e s  fai l ed t o  

r ecove r a s  m uch a s  p redi cted b y  v i s co e l a s t i c  t h e o r y . A second 

c reep / recovery cycle re s ulted in a respons e s  s im i l ar in 

magn i t ude to the f i r s t  recove r y . All fat produ c t s  tested 

s h owed the s ame pat t e rn of response o n  repeated creep / recove ry 

c y c l ing . 

An expl anat ion , bas e d  on the behavi o r  o f  p o l yme r s , was put 

f o rward t o  exp l a i n  t he obs e rved pat t e rn o f  respon s e . The 
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c r y s t a l  network was tho ught t o  a l i gn in the direct i on in whi ch 

s t r e s s  was app l ied . The format i o n  o f  new ' bonds ' was t hen 

tho ught to l ock the network in i t s '  new p o s i t i on . 

A n umbe r o f  s amp l e s  were rewor ke d ,  The c reep c urve seen on 

creep/ re cove ry cyc l ing o f  reworked samp l e s  was s im i l a r  in 

s hape to t h at s een for t he o ri g i n a l  s amp l e s . Howeve r ,  the 

c urve s were t hree to fo ur t imes great e r  than tho s e  s een for 

t he original s amp l e s . I n  gen e ra l ,  creep re sponse wa s f o und t o  

b e  inve r s e l y  proport i onal t o  hardne s s . 

The ret ardat i on spect ra o f  reworked samp l e s  di f fered from 

t h o s e  seen for the o r i ginal s amp l e s  in s everal way s . The 

spect ra wer e  smoothe r ,  the b ul k  o f  the spectra had moved t o  

short e r  t ime s and t he y  were l a rger than those seen for the 

o r i ginal s ampl e s . 

A s urvey o f  s e a s on a l  b utter s amp l e s  was a l s o  unde rt aken . C reep 

comp l i ance paramet e r s  were fo und t o  corre l ate we l l  with 

s e ct i l it y  hardne s s  and s o l id . fat c ontent . 
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Aim of Study. 

The a ims o f  t h i s  work a r e :  

a )  T o  s t udy t h e  rhe o l og i ca l  prope rt i e s  o f  but t e r  a n d  re lated 

fat product s by a creep comp l i ance method . 

b )  T o  gain a c l earer unde r s t anding o f  the re l at i onship between 

rhe o l ogical propert ies , comp o s i t i on and s t r uct ure o f  b utter 

and r e l ated product s . 

c )  T o  us e thi s knowledge t o  improve the rhe o l o g i c a l  properties 

of  b ut t e r . 
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