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The variations in plastic injection molding process may lead to the inconsistency of molded parts'
dimensions. Furthermore, due to the speed of production as well as post-shrinkage of molded parts
make the control of process difficult and give inaccurate molded parts.  The objective of this research
is to predict the dimensions of injection molded parts on the basis of cavity pressure during the mold-
ing process. At the first stage of experimentations, the variations of molding process were deter-
mined under a base setting condition by using cavity pressure measurement approach. At the second
stage, the effects of molding parameters on the cavity pressure profile as well as part's dimensions
were studied. Following, an artificial neural-network model was implemented capable of predicting
the molded part's dimensions based on the cavity pressure. To increase the efficiency of proposed
model, three features of the cavity pressure trace encompassing maximum cavity pressure, cavity
pressure-time integral value, as well as time to reach the maximum pressure were selected as neu-
ral-network inputs.
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ìùî|{±üò ì»©¿ú|ø†ÿ ìñ¥ñþ ðý±ô -²ì†ó ¬° ðË± â±Ö}ú º~.

¬° ì±¤éú …ôë …² „²ì†ü¼|ø†€ º±…üÈ {ñËýíþ ìñ~°ž ¬° ›~ôë 1 ‹ú

Îñõ…ó º±…üÈ ìŒñ† ¬° ðË± â±Ö}ú º~ ô 52 Î~¬ ðíõðú ÆŒÜ {ñËýí†– ìŒñ†

{³°üÜ º~. ¬° …üò ì±¤éú€ Ö»†° ¬…̈ê ì¥×Ëú Ú†è� ¬° ø± Ÿ±̈ú

Ú†è�|âý±ÿ ¬° ì·ý± …ð~…²û âý±ÿ ô ÷Œ• º~ ô Æõë ðíõðú|ø† ðý³ �̧ …²

â̄º• h42 …² ²ì†ó Ú†è�|âý±ÿ …ð~…²û|âý±ÿ º~. ¬° ì±¤éú ¬ôï …²

„²ì†ü¼|ø†€ …÷± {Óýý±…– �†°…ì}±ø†ÿ Ú†è�|âý±ÿ ‹ú {±{ý� º†ìê Þ†ø¼ ô

…Ö³…ü¼ ¶±Î• {³°üÜ€ Ö»†° ðãú|¬…°ÿ ô ¬ì†ÿ ì̄…Ž ‹± º±…üÈ …‹Ï†¬ÿ

ì¥¿õë ô �±ôÖýê Ö»†° ì̄…Ž  ¬°ôó Ú†è� „²ì†ü¼ º~. ¬° ø± „²ì†ü¼

ÆŒÜ {ñËýí†– ÷†‹• 3 Î~¬ ÚÇÏú Ú†è�|âý±ÿ º~ ô ìÛ~…° …̈}çÙ ‹ýò

ìÛ†¬ü± ‹ú ¬¶• „ì~û ô ìÛ†¬ü± ¤†¾ê …² „²ì†ü¼ ìŒñ† ÷Œ• º~.

∑
−

=

−=
1n

0k

2
kk )ot(

n

1
MSE )1(

ºßê 2 -ìñ¥ñþ ðý±ô-²ì†ó ‹±…ÿ üà Ÿ±̈ú Ú†è�|âý±ÿ ÆŒÜ {ñËýí†–

ìŒñ†.

›~ôë 1 -º±…üÈ {ñËýî ìŒñ† ‹±…ÿ Ú†è�|âý±ÿ ðíõðú|ø†. 

ìÛ~…° �†°…ì}±

091 

72|

33

44

23

51 

51

52

531

0

51

¬ì†ÿ ì̄…Ž )Co(

¬ì†ÿ Ú†è� )Co(

¶±Î• {³°üÜ)s/mm(

Ö»†° {³°üÜ )aPM(

Ö»†° ðãú|¬…°ÿ )aPM(

ì~– ²ì†ó ðãú|¬…°ÿ Ö»†° )s(

ìõÚÏý• �ý¢ {³°üÜ �̧ …² {³°üÜ )mm( 

ìõÚÏý• �ý¢ �̧ …² ì±¤éú ìõ…¬âý±ÿ )mm(

¶±Î• ìõ…¬âý±ÿ )nim/1(

ìÛ~…° ìß¼ )mm(

²ì†ó ̈ñà|Þ†°ÿ Ú†è� )s(



�ý¼|‹ýñþ …‹Ï†¬ ÚÇÏú|ø†ÿ Ú†è�|âý±ÿ {³°üÛþ ‹† …¶}×†¬û …² �±ôÖýê Ö»†° ì̄…Ž ¬° Ú†è� ô ºŒßú Î¿ŒþÞ±üî ºé¼|ðµ…¬€ ¾í~ {Ûþ|²…¬û

ìœéú  Îéíþ ƒƒ  �µôø»þ€ Îéõï ô {ßñõèõÿ́ �éýí±€ ¶†ë ‹ý·• ô üßî€ ºí†°û 3€ ìƒƒƒƒ±¬…¬ -ºƒƒùƒƒ±üƒƒõ° 7831 194

ð}†ü� ô ‹¥™

›~ôë 2€ ð}†ü� ‹ú ¬¶• „ì~û ‹ú {±{ý� º†ìê Æõë ì¥¿õë )L(| € ¶Ç¦

²ü± ìñ¥ñþ ðý±ô-²ì†ó )largetnI(| € ¤~…Þ±̃ ðý±ô  )xamF(|ô ²ì†ó °¶ý~ó

‹ú ¤~…Þ±̃ ðý±ô )
xamFT(| …² Ú†è�|âý±ÿ 52 Î~¬ ðíõðú °… ÆŒÜ {ñËýí†–

ìŒñ† ð»†ó ìþ|¬ø~. ÆŒÜ ¬…¬û|ø†ÿ ìñ~°ž ¬° ›~ôë 2€ ¤~…Þ±̃ …̈}çÙ

¬° …ð~…²û Æõë ÚÇÏú|ø†ÿ Ú†è�|âý±ÿ º~û ‹±…‹± ‹† mm|80/0€ ¤~…Þ±̃

…̈}çÙ ¬° ¶Ç¦ ²ü± ìñ¥ñþ ðý±ô-²ì†ó ‹±…‹± s.N|5/542€ ¤~…Þ±̃

…̈}çÙ ¬° ðý±ôÿ ô…°¬ º~û ‹ú ¤̧|â± ‹±…‹± N 6/64€ ¤~…Þ±̃ …̈}çÙ

¬° ²ì†ó °¶ý~ó ‹ú ‹ý»ýñú ðý±ôÿ ô…°¬ ‹ú ¤̧|â± ‹±…‹± s|9/0 ‹ú ¬¶• „ì~.

ÆŒÜ ›~ôë 2€ ì}Óý± ²ì†ó °¶ý~ó ‹ú ¤~…Þ±̃ ðý±ô ‹† º†̈À|ø†ÿ „²ìõó

ð±ì†ë   SK| ô P‹ú {±{ý� ‹±…‹± ‹† 464/0  ô839/0 ¬…°…ÿ ‹†æ{±üò ¬°›ú …²

›~ôë 2 -ð}†ü� ‹ú ¬¶• „ì~û …² …ð~…²û|âý±ÿ ðõ¶†ð†– Ö±…üñ~ÿ ÆŒÜ

{ñËýí†– ìŒñ†.

xamFT

)s(

xamF

)N(

largetnI

)s.N(
)mm( L ºí†°û „²ìõó

|68/3

78/3

78/3|

1/4|

82/4|

42/4|

83/4|

7/4|

94/4

43/4|

37/4|

0/4|

2/4

4/4|

64/4|

67/4|

7/4|

54/4|

61/4|

30/4|

44/4|

33/4|

63/4|

99/3

92/4|

2792/4

33/4|

9/0

2962/0

464/0|

389/0

42/788

4/588|

3/388|

2/188|

5/678|

6/278|

2/478|

168|

76/858

5/309|

9/658|

378|

3/298|

6/168|

4/078|

5/958

4/988|

688|

7/578|

89/178|

2/068|

7/878|

368|

66/368

89/678|

715/478|

2/478

6/64|

81/21|

866/0|

467/0|

|6/6615

3/4715|

9/7225|

2/8915|

2/3225|

9/6415|

5/5115|

9994|

4/2894|

9/6805|

69/5505|

4/2015|

8815|

4605|

6/6615|

4/4405|

2/0205|

5215|

3715|

4/5715|

2/3605|

2/2815|

5/5915|

1215|

2/7015|

02/4215|

5215|

5/542|

49/96|

938/0|

284/0

28/261

|38/261

28/261

28/261

18/261

|77/261

08/261

|77/261

|77/261|

77/261

97/261|

97/261|

18/261|

18/261|

18/261|

87/261|

08/261|

28/261|

18/261

|18/261

|18/261

|28/261

|58/261

|58/261

|38/261

708/261

18/261

|80/0

|320/0

|879/0

|492/0

1

2|

3|

4|

5|

6|

7|

8|

9|

01|

11|

21|

31|

41|

51

61|

71|

81|

91

02|

12|

22|

32|

42|

52|

ìý†ðãýò|

ìý†ðú|

¬…ìñú ðõ¶†ð†–|

…ð¥±…Ù …¶}†ð~…°¬|

SK

eulaV-P

ºßê 4 -ðõ¶†ð†– ¬° ¶Ç¦ ²ü± ìñ¥ñþ ðý±ô -²ì†ó.

ºßê 5 -ðõ¶†ð†– ¬° ¤~…Þ±̃ ðý±ôÿ …Îí†ë º~û …² ì̄…Ž ‹ú ¤̧|â±.

ºßê 3 -ðõ¶†ð†– ¬° Æõë ÚÇÏú|ø†ÿ {õèý~ º~û.
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�ý¼|‹ýñþ …‹Ï†¬ ÚÇÏú|ø†ÿ Ú†è�|âý±ÿ {³°üÛþ ‹† …¶}×†¬û …² �±ôÖýê Ö»†° ì̄…Ž ¬° Ú†è� ô ºŒßú Î¿Œþ Þ±üî ºé¼|ðµ…¬€ ¾í~ {Ûþ|²…¬û

ìœéú  Îéíþ ƒƒ  �µôø»þ€ Îéõï ô {ßñõèõÿ́ �éýí±€ ¶†ë ‹ý·• ô üßî€ ºí†°û 3€ ìƒƒƒƒ±¬…¬ -ºƒƒùƒƒ±üƒƒõ° 7831 

{õ²üÐ ð±ì†ë …¶•. ºßê 3€ ðõ¶†ð†– ¬° …ð~…²û Æõë ÚÇÏú|ø† ô

ºßê|ø†ÿ 4 ô 5€ ðõ¶†ð†– ¬° ¬…¬û|ø†ÿ ‹ú ¬¶• „ì~û …² ìñ¥ñþ ðý±ô-

²ì†ó Æþ Ÿ±̈ú|ø†ÿ ì}õ…èþ Ú†è�|âý±ÿ °… ‹±…ÿ 52 Î~¬ ðíõðú {õèý~

º~û ÆŒÜ {ñËýí†– ìŒñ† ð»†ó ìþ|¬øñ~. ‹† ‹±°¶þ ð}†ü� ì»©À º~ Þú

ðõ¶†ð†– ¬° º±…üÈ …‹Ï†¬ÿ ÚÇÏú ô øî|Ÿñýò ðõ¶†ð†– ¬° ¶ú ì»©¿ú

ìõ°¬ ðË± …² �±ôÖýê ðý±ô-²ì†ó ‹† {ñËýí†– ìŒñ† ô›õ¬ ¬…°¬ ô ìÛ†¬ü± ¬ÚýÜ

…üò ðõ¶†ð†– …ð~…²û|âý±ÿ º~. ¬° …üò ì±¤éú …² „²ì†ü¼€ ìñ¥ñþ ðý±ô-

²ì†ó ‹±…ÿ ø± ÚÇÏú Æþ Ú†è�|âý±ÿ Ú†‹ê ì»†ø~û ô ìÛ†ü·ú ‹õ¬. ôèþ€

…ð~…²û|âý±ÿ …‹Ï†¬ „ó ‹†ü~ �̧ …² â̄º• ¶†Î•|ø† …² Îíéý†– Ú†è�|âý±ÿ

ô �̧ …² …ðœí†¬ Þ†ìê ì¥¿õë …ðœ†ï ºõ¬. ‹ñ†‹±…üò€ ‹† ‹ú Þ†°âý±ÿ °ô½

…ð~…²û|âý±ÿ Ö»†° ì̄…Ž ¬° ì¥×Ëú Ú†è� …üò …ìß†ó ô›õ¬ ¬…°¬ Þú ¬ÚýÛ†_

¬° è¥Ëú Ú†è�|âý±ÿ ¬°‹†°û ðõ¶†ð†– …¤}í†èþ ¬° …‹Ï†¬ ðù†üþ ÚÇÏ†–

ºßê 6 -…÷± ì}Óý±ø†ÿ ì©}éØ Ú†è�|âý±ÿ ‹± ìñ¥ñþ ðý±ô -²ì†ó.

)…èØ(

)ž(

)Ž(

)¬(

)ô()øƒ(



�ý¼|‹ýñþ …‹Ï†¬ ÚÇÏú|ø†ÿ Ú†è�|âý±ÿ {³°üÛþ ‹† …¶}×†¬û …² �±ôÖýê Ö»†° ì̄…Ž ¬° Ú†è� ô ºŒßú Î¿ŒþÞ±üî ºé¼|ðµ…¬€ ¾í~ {Ûþ|²…¬û

ìœéú  Îéíþ ƒƒ  �µôø»þ€ Îéõï ô {ßñõèõÿ́ �éýí±€ ¶†ë ‹ý·• ô üßî€ ºí†°û 3€ ìƒƒƒƒ±¬…¬ -ºƒƒùƒƒ±üƒƒõ° 7831 196

{õèý~ º~û ÚÃ†ô– Þ±¬ ô ¬° ¾õ°– ðý†² ‹ú Æõ° øî|²ì†ó {Óýý±…– æ²ï

°… ¬° ìÛ†¬ü± �†°…ì}±ø†ÿ {ñËýíþ Ö±…üñ~ Ú†è�|âý±ÿ …Îí†ë Þ±¬. ‹~üùþ

…¶•€ …üò …ì± ¬° ¾õ°{þ …ìß†ó|�̄ü± …¶• Þú ‹}õ…ó …‹Ï†¬ ðù†üþ ì¥¿õë

°…  ‹± …¶†¹ ì»©¿ú|ø†ÿ ìñ¥ñþ ðý±ô-²ì†ó �ý¼|‹ýñþ Þ±¬.

¬° ì±¤éú ¬ôï€ ìÇ†‹Ü ›~ôë 3 ô ºßê 6€ …÷± {Óýý± ¬° ìÛ†¬ü±

�†°…ì}±ø†ÿ ¶±Î• {³°üÜ€ Ö»†° ðãú|¬…°ÿ ô ¬ì†ÿ {³°üÜ ‹± …‹Ï†¬ ô

ì»©¿ú|ø†ÿ ìñ¥ñþ ðý±ô-²ì†ó „²ì†ü¼ º~. ºßê|ø†ÿ 6 …èØ ô 6 Ž

ð»†ó ìþ|¬øñ~ Þú …Ö³…ü¼ ¶±Î• {³°üÜ ìñœ± ‹ú …Ö³…ü¼ ¤~…Þ±̃ ðý±ô

¶Ç¦ ²ü± ìñ¥ñþ ðý±ô-²ì†ó ô Þ†ø¼ ¬° ²ì†ó °¶ý~ó ‹ú ¤~…Þ±̃ ìÛ~…°

ðý±ô º~û …¶•. ÆŒÜ ºßê|ø†ÿ 6 ž ô 6 ¬€ …Ö³…ü¼ Ö»†° ðãú|¬…°ÿ ‹†Î™

…Ö³…ü¼ Ú†‹ê ìç¤Ëú|…ÿ  ¬° ¶Ç¦ ²ü± ìñ¥ñþ ðý±ô -²ì†ó  ìþ|ºõ¬.

ìÇ†‹Ü ºßê|ø†ÿ 6 øƒ ô 6 ô€ …Ö³…ü¼ ¬ì†ÿ ì̄…Ž ìñœ± ‹ú …Ö³…ü¼ ¶Ç¦

²ü± ìñ¥ñþ ðý±ô-²ì†ó€ …Ö³…ü¼ ðý±ô ô …Ö³…ü¼ ì~– ²ì†ó °¶ý~ó ‹ú

¤~…Þ±̃ ìÛ~…° ðý±ô ìþ|ºõ¬. ìÛ~…° …÷±â̄…°ÿ ì}Óý±ø†ÿ ì©}éØ

Ú†è�|âý±ÿ ‹± ìý†ðãýò …ðÛŒ†Å ì¥¿õë ô ì»©¿ú|ø†ÿ ìñ¥ñþ ðý±ô-

²ì†ó ¬° ºßê|ø†ÿ 7 {† 9€ ð»†ó ¬…¬û º~û …¶•. ‹ú {±{ý� ¬°›ú

…÷±â̄…°ÿ€ Ö»†° ðãú|¬…°ÿ€ ¶±Î• {³°üÜ ô ¬ì†ÿ ì̄…Ž ‹± …ðÛŒ†Å

ì¥¿õë )ºßê 7( € Ö»†° ðãú|¬…°ÿ€ ¶±Î• {³°üÜ ô ¬ì†ÿ ì̄…Ž ‹±

¶Ç¦ ²ü± ìñ¥ñþ ðý±ô-²ì†ó )ºßê 8( ô ¶±Î• {³°üÜ€ ¬ì†ÿ ì̄…Ž ô

Ö»†° ðãú|¬…°ÿ€ ‹± ¤~…Þ±̃ ðý±ôÿ …Îí†ë º~û ‹ú ¤̧|â± )ºßê 9( …÷±

ìþ|â̄…°ð~. ¬° ø± ì±¤éú …² „²ì†ü¼ …̈ý±€ ÖÛÈ ìÛ~…° üà �†°…ì}± {Óýý±

¬…¬û º~ ô …÷± „ó ‹± �±ôÖýê Ö»†° ì̄…Ž ¬° Ú†è� ô øî|Ÿñýò ‹± Æõë

ì¥¿õë ìÏýò º~. ¬° …üò „²ì†ü¼ ì»©À º~ Þú {Óýý±…– ¬° Ö»†°

ðãú|¬…°ÿ ô ¶±Î• {³°üÜ ‹± ìÛ~…° …ðÛŒ†Å ì¥¿õë ô ¬° ð}ýœú Æõë

ðù†üþ ì¥¿õë …÷± Ú†‹ê {õ›ùþ ìþ|â̄…°¬ )ºßê 7(. …Ö³ôó ‹± …üò€ �†°…ì}±

Ö»†° ðãú|¬…°ÿ ‹ý»}±üò …÷± °… ‹± º†̈À ¶Ç¦ ²ü± �±ôÖýê ðý±ô-²ì†ó

)ºßê 8( ô �†°…ì}± ¶±Î• {³°üÜ ‹ý»}±üò …÷± °… ‹± º†̈À ¤~…Þ±̃

ìÛ~…° ðý±ô …² �±ôÖýê ðý±ô-²ì†ó )ºßê 9( ¬…°¬. ºßê|ø†ÿ 6 …èØ ô 6 Ž

ðý³ ð»†ó ìþ|¬øñ~ Þú {Óýý± ¬° ¶±Î• {³°üÜ ìñœ± ‹ú {Óýý± Ú†‹ê

ìç¤Ëú|…ÿ ¬° ²ì†ó °¶ý~ó ‹ú ¤~…Þ±̃ ðý±ô ¬° �±ôÖýê ðý±ô-²ì†ó

ìþ|ºõ¬. ð}†ü� ‹ú ¬¶• „ì~û …² …üò „²ì†ü¼|ø†  ð»†ó ìþ|¬ø~ Þú

ì}Óý±ø†ÿ ¤~…Þ±̃ ðý±ô€ ²ì†ó °¶ý~ó ‹ú ¤~…Þ±̃ ìÛ~…° ðý±ô ô øî|Ÿñýò

¶Ç¦ ²ü± ìñ¥ñþ ðý±ô-²ì†ó {¥• {†‡÷ý± {Óýý±…– ¬° º±…üÈ Ö±…üñ~ÿ Ú±…°

â±Ö}ú ô ì»©¿ú|ø†ÿ ìùíþ ‹±…ÿ ‹ú Þ†°âý±ÿ ¬° �ý¼|‹ýñþ Æõë

ì¥¿õæ– Ú†è�|âý±ÿ º~û ø·}ñ~.  |

ì~ë|¶†²ÿ üà ºŒßú Î¿Œþ ‹±…ÿ �ý¼ ‹ýñþ Æõë ì¥¿õë ‹†

{ñËýí†– ìŒñ†

›~ôë 2€ ð}†ü� ‹ú ¬¶• „ì~û º†ìê Æõë ì¥¿õë ô ì»©¿ú|ø†ÿ

ìñ¥ñþ ðý±ô-²ì†ó …² Ú†è�|âý±ÿ ì}õ…èþ 52 ÚÇÏú ‹†  {ñËýí†– ìŒñ† °…

ð»†ó ìþ|¬ø~. …² ¬…¬û|ø†ÿ ìñ~°ž ¬° ›~ôë 2 ‹ú ìñËõ° ì~ë|¶†²ÿ üà

ºŒßú Î¿Œþ ‹±…ÿ �ý¼|‹ýñþ Æõë ðù†üþ ì¥¿õë …¶}×†¬û º~. ‹ú Æõ°ÿ

Þú ðíõðú ø†ÿ 1 {† 51 ‹±…ÿ „ìõ²½ ô ðíõðú ø†ÿ 61 {† 52 ‹±…ÿ „²ìõó ì~ë

ºŒßú Î¿Œþ ‹ú Þ†° â±Ö}ú º~ð~. ô°ô¬ÿ|ø†ÿ ì~ë ºŒßú Î¿Œþ

…ÆçÎ†{þ ø·}ñ~ Þú ‹ú Þíà ¤̧|â±  Æþ Ÿ±̈ú|ø†ÿ ì}õ…èþ

Ú†è�|âý±ÿ ‹ú ¬¶• „ì~ ô º†ìê ¶Ç¦ ²ü± ìñ¥ñþ ðý±ô-²ì†ó€ ¤~…Þ±̃

ðý±ôÿ ô…°¬û ‹ú ¤̧|â± ¬°ôó Ú†è� ô ²ì†ó °¶ý~ó ‹ú ¤~…Þ±̃ ìÛ~…° ðý±ô

…¶•. ̈±ô›þ ì~ë ºŒßú  Î¿Œþ€ Æõë ì¥¿õë �̧ …² â̄º• h|42 …²

²ì†ó Ú†è�|âý±ÿ …¶•. ¬° …üò �µôø¼€ …² ›ÏŒú …‹³…° ºŒßú Î¿Œþ

ìõ›õ¬ ¬° ð±ï|…Ö³…° a6002R-baltaM| ‹±…ÿ Æ±…¤þ ô „ìõ²½ ºŒßú

Î¿Œþ ‹† ¶†̈}†° 1-3-3 …¶}×†¬û º~. ¬° ì~ë|¶†²ÿ …üò ºŒßú Î¿Œþ …²

{†‹Ð {Œ~üê ̈Çþ ‹±…ÿ æüú|ø†ÿ ì©×þ ô ̈±ô›þ …¶}×†¬û º~. ›~ôë 4€

ºßê 7 -…÷± �†°…ì}±ø†ÿ {ñËýíþ ì©}éØ ‹± …ðÛŒ†Å Æõèþ ì¥¿õë.

ºßê8 -…÷± �†°…ì}±ø†ÿ {ñËýíþ ì©}éØ ‹± ¶Ç¦ ²ü± ìñ¥ñþ ðý±ô-²ì†ó.

ºßê 9 -…÷± �†°…ì}±ø†ÿ {ñËýíþ ì©}éØ ‹± ¤~…Þ±̃ ðý±ôÿ …Îí†ë º~û …²

ì̄…Ž ‹ú  ¤̧|â±.
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�ý¼|‹ýñþ …‹Ï†¬ ÚÇÏú|ø†ÿ Ú†è�|âý±ÿ {³°üÛþ ‹† …¶}×†¬û …² �±ôÖýê Ö»†° ì̄…Ž ¬° Ú†è� ô ºŒßú Î¿Œþ Þ±üî ºé¼|ðµ…¬€ ¾í~ {Ûþ|²…¬û

ìœéú  Îéíþ ƒƒ  �µôø»þ€ Îéõï ô {ßñõèõÿ́ �éýí±€ ¶†ë ‹ý·• ô üßî€ ºí†°û 3€ ìƒƒƒƒ±¬…¬ -ºƒƒùƒƒ±üƒƒõ° 7831 

)s( xamFT )N( xamF )s.N( largetnI )mm( L Ö»†° ðãú|¬…°ÿ )%(| ¶±Î• {³°üÜ )%(| ¬ì†ÿ {³°üÜ )Co( ºí†°û „²ìõó

Þ†ø¼ ¶±Î• {³°üÜ
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