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Abstract 

In the cell phone industry, the competition for 
function, downsizing and design has increased 
recently.  Thinness, lightweight and strength 
are also required for cell phone housing.� We 
have been focusing on Magnesium alloy that 
satisfies the requirements because Magnesium 
has the least gravity among the practical-use 
metals. However, flow lines chronically appear 
at the surface of Magnesium alloy as the result 
of injection molding. That raises the production 
cost.  Therefore, I have studied various factors 
that generate flow lines efficiently and 
quantitatively by using SQC.  Now I report the 
studies and introduce the flow line restraint 
technology that can drastically reduce rejection 
rate in the Magnesium injection molding. 
 
 
 
 
 
 
 



HIJKLM$N�OPQRST»UV 

¼16¼ 

ó16õ 

PQRST/ 

� öÊÎ=ÇRùSí� (�Ç#ä�ÇOA9n
PÂlÇdñ9eÒÂfÐ�Çh:Ð^gÎÔù

Â)�	ED�ÕXYäZ^v���¶CÎ$�Ç

��¤:�Ð@��µÂjÆP�bKÕ 
�BÇØ�^v�=RSá·�¯DæçEÚÔ

áÇÖ&Ç��n�°Â3�	EÇG19�_�

�HIJKLM¹*óMgõ�È¯á¸ÆCC$�Ç

'&Î=ÕÖTx0.6mmÂ�'	EXYäZ�Ö
�9G1°Ç
æ�=�
	°�háÅED�Õ 
� �ºÎ=Ç��Mg^v$NÎ�J��«ª�¶
CÎ$�Ç@��(Ifò�Ð�PQR�T»�

ljÒ<ð��CDEi-K�Õ 
 
 

UQtyr����� 

� Mg�$N�=ÇRS�L$NÂ�5Ô­®Â�
C��j'`xõëiI�L$NÂÂ¯DED�Õ

jÆU�������ùeÂbKÕ 
� Ø�$N�VDE=Ç*�qTßbëì��ç

��aK�PQRáp���þ�	Ç@��(I

fò�CÐá�Ô-ÇÝ��Î:	k�åá±²

�Ð�Ç@�¬|Â�4K�²a�ÐÅED�Õ 
� �ØÎÇPQRfòÂlm	Ç:	k�å��

Ân»K�Ø�ÂoD�	EÇþ�7yf>M�

_)9pO�ÇT»%&�®u�lj�Ø��	

ÔÕjÆk�Mg$Nfò�ìqÂbKÕ 
 
 

kQ��� � 

� ØçÓÎ�|��rástÎ$ÅÔPQR�_

uxÂ¼ÆP�bK����^@Ç:	k�å��

áf²ÐvD ¡�K£�½PQRT»%&�?

®°Xéwr°ãÂ3w�ÒÅ	ÔÕ 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

¡¢£B+¤Qy-�

lr��dE��¥n�

¦§¨B+¤Qy-X

l©ªnX

jÆP� «¬­® 

jÆU� w,¯½yf°±u�v²9��

`a
[�


Y|bcd�������������|eh�����f��·����������C:¸;�

`a
[�


Y|bcd�������������|eh�����f��·����������C:¸;�

g

h

i

j

k

l

m

n

o

n

p

q
r

s
-

á
¿
t
u

¯

¦¯

®¯

Ñ¯

Ü¯

³¯¯

v
w
x
2
ñy
ó

jÆk� 9�³´�µ¶ 

¼ÆP� �À�·¸l¹ 

zg{��f�|

}~ y

}�

}K

}O

}L z g{�v�

zVE|

��Àá�X

��Àþ���Ö�á¿



¸}¹$%º Vol.50 No.1 (2008) 

 

ó17õ 

¼17¼ 

pQº·�|TÚ 

� Ôù=ÇjÆp�bK0x����ÅE¸-�Ø

��	ÔÕ 
 

�Q:;»¼ 

� PQR=ÇjÆ��bK��Ð@�(I�fòÎ

$�Çy	�µïæÇ(Pá4^��¹	EDÐ

DÔ-��QÔ:	kÖ�zDgâÎ$�Ø�á

®tÎÚÔÕ 
ÓÔÇþ�íþ�CDE'ËÂhm	Ô!bÇ

PQR={`{��c)�$��iQí�ÇTx

�°íþüÇ(Pá¹�K�íþ���	Eþ�

	ED�Ø�á®tÎÚÔÕjÆ��ÇPQRþ�

íþ�hm!bÂbKÕ 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

jÆp� º·�|TÚ 
X

� � �¹Ã � ïð½¾ � d¿�wÀ 

t
Á
r
�
 
� 

�
�
�
 
� 

:
;
»
¼ Â

º
Ã
j
Ä 

n
Å
�
Æ
Ç 

 
È
£
�
�
� 

Â
w
x
È
É
Ä 

Â
Ê
Ë
Ì
ø
Ç
Ä 

9
�
£
�
�
� 

ò
Í
<
Î 

�
¹
Ã 

ÏÐ��½Ã 

94�Ñ�ÆÇ 

jÆ�� �À�ÒÓ6ðlÔuÀ¡Õ£_n 

 

Ö� � � � � Ö×�

 

1mm 

Ø�À�±2¤¥Ù

ØÖ]Ö×Ú£Ù

0.05mm 

3mm 

�Û~Ú� 

�À�YZ¡lÜ�ÂÃ¡nX

�À�YZ¡l�Û¡nX

ØÔuÀ¡Ú£_Ù 

ÔuÀ¡lÝn

�yË 

ÔuÀ¡lÞn

ß£¡ 

l¼n  

jÆ�� �À�YZ¡h 



HIJKLM$N�OPQRST»UV 

¼18¼ 

ó18õ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

�QnÅ�ÆÇ 

�àPQnÅ�á²�âãj 
� ��7i¦Â�-E²a�|L	Â�DÇð}

�Â¯DE~�	Ô!bÂjÆå�bKÕ¸¹½�

cö�Þ­½ïæ²aÂ×�.Ò<Õ 
�

�àUQnÅ�äå 
� ×.Ò<²aÂÇÒÜ²a�$N²a�áH	Ç

�ç�ç�CDEUVÂ�`	ÔÕ 
�� ÒÜ	ïæ�UV 
� � 9PQRÂT»K�Ô-�ÒÜ���?®° 
�� $N	ïæ�UV 
9PQRÂT»K�Ô-�$NÀÍ�ÕÈ° 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

åQ È£{|��� 
åàPQ94�Ñ��ÆÇ �

� ¹�íXéTx�°í�N(Â
�°	Ô��

�Â@e	ÇUVÂ�`	ÔÕ 
� KÓ`{KÓ�{$N�ÂVe	I�	Ô!bÇ

¹�í�	�=Tx���í�VDEÇ�½��

D(PÂ�^Î�LK�Ô-����Cv��ç

�Ð�QD�bëiI��
ç�ÕØç���(

P��çá�çÇ��áþ�K�Õ����íá

4^�¹	ÐD�Ú�PQR�Ð�Ø�á®tÎ

ÚÔÕ¹�����I�!bÂjÆæ�ÇTx�°

����I�!bÂjÆù�bKÕ 
 

j�å� nÅºÃjX

Ø9��Ù ØdæyËdæ+Ë�Ù çÛ  

�Û~�è~1 çÛ�YZlUéên 

çÛ

j�æ� �Û~ÒÓ6ðl�Û3nX j�ù� �Û~ÒÓ6ðlÜ�ÂÃ3n

 

Ú£�9yÀj

çÛ

ØdæyËdæ+Ë�Ù



¸}¹$%º Vol.50 No.1 (2008) 

 

ó19õ 

¼19¼ 

åàUQ È£{|������ëÓ 
� PQRÂT»K�Ô-�ÒÜ��Â?®�K�

Ô-���Â�ÅÔÕjÆÅÇ�¹�í�V@��ù

���PQR���ÂÇjÆÅÅ�Tx�°���ù

��áPQR��Ê�¸¹ÂbKÕØçæ�!b

ïæÇk�åf²¯°á?®�Ð�Ç��¯°�

!�Tx�°�ü�ù��ÂÒÅKç[ÇPQR

fòÂT»ÎÚ�Ø�Â?®�	ÔÕ 
 
åàkQ
d�yÑS�<Î 
� ;æçÔÒÜ��Â��Ç¢K]`>�@�Ò

ÜXé*�ÒÜ��ÎÇÒÜí�ü��rÐí�

�DRÂ�ÎÇ@�N(Ç*�ÒÜÂ�Ì	ÔÕ	

ï	Ðáæ@�ÒÜ�Ð��GyïæÇ{`{ï

æ�çÔþaÎ�Tx�°�Ð�Ç�ÌÂ��Î

ÚÐDí^�$�Ç�K]`>�6~Kç[�c

���ÎÚÔ���ÇPQRfòþ������

$�¯°á¶í���!b�ÐÅÔÕjÆÅ#=¢K

]`>Æ�ÒÜ��)��!bÇ@��PQRf

òþ�áT»ÎÚ���Å
çÔ¯°�fòþ�

�����$�¯°ÂbKÕ 
 

æQ9�£{|��� 

� ¢K]`>�*�Â¯DE$N	�V@�T»

%&�UVÂ�ÅÔÕ 
 
æàPQ9�nÅ�âãj 
� ²að}�ïæ�L	ÔéC�$N²a�c	Ç

�����õ`íÂÔ¯	EÇ���^)ó�6

���õÂ�DÇÅ1��²aÂ×�.Ò<Õ 
� ÐVÇ$N²a��äÇ����CDE=Ç�

²a���Ð��e¯á$���Å
çÇÝ��

�jkÀÍ��¸¹ÂXºKÔ-ÇH�UVÂ�

`	ÇÕÈ�����ÅÇj�ÀÍÂðx�ÒÅ

	Ô�Î��Â�ÅED�Õ 
� ÓÔÇ�ì�µ�½Â�-ç[Ç�ì¥h��

c1Â�Ð�ÎÚÇPQRfò�T»�CÐá�

Ø�=k­�@{ÎÚÔáÇ�B�*�ÇÒÐ�

��µ��ÚÝ�µ�½=70kPa�½Î$ÅÔÔ
-Ç¥h]`���Ö°�øå ¡9�����

���óÁoÎÇ�BÎÚÐïÅÔ�kPaÓÎ�
µ�½�¢iÎÚ���Â�`	ÔÕ��µ�K

�bMÂjÆÅq�b	ÇqTßbëì�µ�½Â

jÆÅ}�bKÕ 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
�

�

jÆÅÅX Ü�ÂÃþ�Û·ìí��À��ec 

¥î:fz 

�yËhi 

î�ïð� ØñòyuÙ�

î�����ïð� ØóòyuÙ�

Ø
d�yÑ��Ù 

¯y

¦¯y

®¯y

Ñ¯y

Ü¯y

³¯¯y

����f ����f

"Ø#

jÆÅ#� î�ïð 

��³¯X `9�Y_g{��ì�"Õ`ú#X

��� �¯�Ü�

¯

¦

®

Ñ

Ü

³¯

³¦

³®

³Ñ

³Ü

¦¯

¦¯ HÛ Û¯ ÑÛ Ò¯ ÜÛ

`9�Y"±±#

t
u

ôÅ

ôÅ

ôÅ

ôÇ

ôÇ

ô#

ô#�

ô#�

ôq�

ôq�

ôq�

ô}�

ô}�
ô}�

î�ïð 

��� �¯�Ü�

¯

³¯

¦¯

H¯

®¯

Û¯

Ñ¯

Ò¯

Ü¯

Ù¯

³�¯¯ ³�¦Û ³�Û¯ ³�ÒÛ ¦�¯¯ ¦�¦Û

� pÊ2"�#

`
9
�
Y
"
±
±
#

î�ïð 



HIJKLM$N�OPQRST»UV 

¼20¼ 

ó20õ 

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

æàUQ9�£{|�î������

�

æàUàPQ9����õIÃ 
� ¢Ô�ÒÅ	Ô����µ�K�bMÂ¯DE

×�.Ò<²a�Çb���e¯Â®tK�Ô-Ç

1�Î�£$Ná��ÐO§Î¼ÆU�bKØrÂ

��Ç#16:�:�¿k@��Â�ÅÔÕ¼Æk�

¿k@:ÂÇ¼Æp�^¤^)!bÂbKÕ 
� ^¤^)�!bÇ��e¯=t-æçëÇ*�

�½Ç���½Çµ�½á³´�Ð�ÇÕÈÀÍ

áÒÅÎÚÔÕÓÔÇ*��½�µ�½�¸¹á

�Ú�Ç�äæ��DÃ�PQRÂT»ÎÚ�Ø

�á®tÎÚÔÕjÆÅô�²aÇb�ÂbKÕ�

�

æàUàUQöâwx�

� x¥ÎÇ*��½Â��K��PQR�T»Ç

bá$�Ø�á®tÎÚÔáÇØ�Ø����Ç

¶6��=*�úûáó�Ð�Ç¦ÚL	piü

��w��yQ]Ð��þ�	üK�Ð�Ø�á

M���ûïÅED�Õ 
�ØÎÇ�çæÂÉ5�DçÔÕÈÀÍÂî§

K�Ô-Ç*��½�PQR����CDEÇ¶

�4a��s��Â�DÇÕÈÐ*��½Â?®

�	ÔÕ��!bÂjÆÅU�bKÕ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

j�³H� ¥îd-t�X

÷`B�y,�øùÃ�
� úû¡/üýþ�u�¸ i�

÷�ë���¿-��¬�
� ú¥î:fz�°.Ã�

� ú�ëÚ£��±2�

¥î�u� 

¥
î
b
u
, 

üýþ�u��

G-	�
uË 

j�³®� ¥3ce�t±µ�¥îÞX

¼Æp� ø�øÇ6ð 

U�I �Í; á�>� >�x �� ��

þ ³�®Ü¦ ³ ³�®Ü¦ ®¦�Ù¦® ¯�¯¯¯ ��
� ¯�³Ò® ³ ¯�³Ò® Û�¯®Ò ¯�¯®Ñ �
~ ³®�ÒÑÛ ³ ³®�ÒÑÛ ®¦Ò�ÛÛ¯ ¯�¯¯¯ ��
� ¯�³®Ñ ³ ¯�³®Ñ ®�¦HÒ ¯�¯Ñ®
�� ¯�HÜ¯ ³³ ¯�¯HÛ
K  ³Ñ�Ù®Ü ³Û

�� ³ ¦ H ® Û Ñ Ò Ü Ù ³¯ ³³ ³¦ ³H ³® ³Û

�[� þ �
þ
*
�

~
þ
*
~

�
*
~

�
þ
*
�

�
*
�

~
*
�

¼�k� ¡³Ñ
�wx��¯WX

¼�U� nÅ��¹X

³ ¦

þ �|�;"6# ³Ñ¯ ¦H¯

� ���;"6# Ñ³¯ ÑH¯

~ `a;"���# ³¯³�H Û

� ¸;:;"±��# ³ ¦

��
� ¡¢

j�³Û� nÅïðjX

þ³ þ¦ �³ �¦ ~³ ~¦ �³ �¦

g
{
�
�
f
�

�

ô}

�

ôq

�

ô#

�

ôÅ

�

ôÇ 

jÆÅU� ¥3÷Þ��À��ec�

³Ñ¯ ³Ù¯ ¦³¯ ¦H¯

�|�;"6#

g
{
�
�
f
�

õI� 

¥3��X
g� � � � � � � � � � � � � � � �

ô}�

ôq�

ô#�

ôÅ�

ôÇ�

¯

³¯

¦¯

H¯

®¯

Û¯

Ñ¯

Ò¯

Ü¯

Ù¯

³¯¯

³³¯

¯�¯ ¯�Û ³�¯ ³�Û ¦�¯

·¨"£#

`
a
;
"
¤
¥
¦
#

§¨

©ª«

¥î:fz�



¸}¹$%º Vol.50 No.1 (2008) 

 

ó21õ 

¼21¼ 

ùQòÍ<Î6ð 

� jÆÅó�Ç¶����Î;æçÔPQRT»UV

�!bÂ1�)�	Ô�Ú�ÇbÂbKÕ 
�� PQRÂT»K�Ô-�ÒÜ��Â��Î

ÚÔ¯°¨©ª`i«Î=ÇPQRfòÂÃ

ºT»K�Ø�áÎÚÔÕ 
�� ÒÜ	�GyïæÇÒÜ��Â��ÎÚÐ

ïÅÔ¯°¨¬ª`i«�CDE�ÇÕÈÐ

$NÀÍ��ÅEÇPQRfò�Â�c��

�ÎÚÇÝ��Î�k�å�6Â"�ÎÚÔÕ 
 
 

ÅÇQÐ�T 

ÅÇàPQtyr/e®19ð�

� PQRÂT»K�Ô-�Å1�ÐÒÜ��ÇÕ

ÈÐ$NÀÍÂ?®�K�Ø�áÎÚÇ@�ÒÜÇ

*�ÒÜÇ$NÀÍÇÒÐkh�CDE¹Ü11¥
3�X­wr°áÎÚÔÕ 
�

ÅÇàUQSQC�.�ïJ�
� ²aá���®Æ¹ÅEDÔÔ-ÇÒÜí�Ç

��rÐí�Ç@®í��f¯¹cöÌ�Ó�Ó

�ÂgDEDÔáÇ7i¦Â�-E´��¾Âz

°���ÅÔ�ÊÎÇ²aÂÒÜ	9$N	�á

HÝÇSQC �ÂÔ¯	E×�.ÆÇPQR�D

�'�ÂÅ1���|9_)K�Ø�ÎÇÇ��

Ð©ª_��hå�Ø�áÎÚÔÕ�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

ÅÅQúÌ�|TÚ 

� PQRfò�lmÇk�å���n»Â3�	Ç

Ør6Â�	Ô��±½����ÇÒÜ	�«	

Ô¶C¶C���¯���-Â�DÒÜ�R«½

Â®Ä	ED�Õ�

�

�

Å#QõÌ/ 

� È��ÔùÎ·�ÐòV�ÂÛDÔÇ����

þ�Ø�êÂ²�EV³´	�åÓKÕ�

�

�

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

jÆÅó� ïð�½¾�

¯y

¦¯y

®¯y

Ñ¯y

Ü¯y

³¯¯y

s¬e­ s¬®¯

����f ����f

"Ø#

°±��

²±��

¨T»¯°«� � � � � ¨fò�9k�å�6« 

ÜÛyi$X

¯

¦¯

®¯

Ñ¯

Ü¯

³¯¯

³¦¯

s¬e­ s¬®¯

����f ����f

�
�
À
q
u
"
�
�
�
�
f
¥
³
¯
¯
_
Ó
w
#

¯

¦

®

Ñ

Ü

³¯

³¦

á
¿
2
"
Ø
#

��Àqu

á¿2



ó22õ 

¼22¼ 


��
� 
 

���vy>d-t�d�Gy�+dx�Bu>y��v-�� 

A Vacuum Evaporation Method of An Undercoat-Paint-less � � � �
Garnish for Millimeter-Wave Radar Sensor Systems 

 

� � � � * 1q - � � � * 2q â � � � *3�
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Lighting Illumination Scuff Plate 
 

/ 0 1 Z * 1q 2 & N » * 2q 3 m � » * 3q 4 & 5 6 * 4  
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Noiseless Glass-Run Made of TPV 
 

4 @ A B * 1 � q C D E F * 2  
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Pressure Loss Reducible by Non Reflective Duct 
 

Õ - � b * 1q > � c d * 2   
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New Generation Driver Side Airbag Module and Steering Wheel�  
 

i 0 j k * 11,  l � m b * 22 
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