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Textiles -- Physiological Effects -- Measurement of Thermal and Water-
Vapor Resistance under Steady-State Conditions (Sweating Guarded-
Hotplate Test). 
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ASTM D 4238  

Standard Test Method for Electrostatic Propensity of Textiles. 
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ASTM D 737 - Standard Test Method for Air Permeability of Textile 
Fabrics. 
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ASTM D3776 / D3776M - 09a Standard Test Methods for Mass Per Unit 
Area (Weight) of Fabric. 
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�Lאم��Gא�/	���F�٥�E��4#ً��KNא��א���2������:� �
ASTM D1777 - Standard Test Method for Thickness of Textile Material. 
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G�4א9 �J�
+� Q�إ��Y�9&)א�b�$لإא�א���J�	5אم��L
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  :النتائج والمناقشة
szjÛa@o¥@òvnä¾a@ò“àÓÿÛ@òî�jÜ¾a@òya‹Ûa@™aì‚@ïÜÇ@szjÛa@pa�Ìnß@�qdmZ@ @

� ]?�4
�א� M��8� M2��r(ANOVA)� �Eو� BC4א�� 
s_א9%� F�
�א/ _efH� �+�*�G���Fא�
�2C�א�� .�/� �R�S � �א����0، *� ��א� �ع+� ،�2C�א�� .�/� .�/� L
�� E���Wא�$�ل��

|Gא(oא(mk.m2 .W-1)���`�H�
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�Yא���G�m)٪(وزن��،X�(א���
�Fא�&�L٢مEא���2ش�i��،F(mm�Kو����¨��א�Y �ن�%$���_ef
و?)&�Xא�

� ����א�� �?��א�$� �2��� M��� ��ª� ¨��$%� _{(P-Level)��� �)
2��� z+� � �?��و¨��²Rذא ��و ]%� M
(0.05)� ]%�^ ��z+� � �ªذא �%�� ��א��Gو� ��N�-א� ����¨��$%�_efH�¤��E� �ن�(0.05)�?`�ن`?�
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���*�%����א��()'������7��8/�אص�א�)א5��א����4���0�����*�/�.�א-��ط�א�$�+�
12��א���3���
���*�%����א��()'������7��8/�אص�א�)א5��א����4���0�����*�/�.�א-��ط�א�$�+�
12��א���3�����א�9א�9א�9א�7��89/�אص�א�)א5��א����4 �� �� �� �

12��א�FFFF١١١١�E�E�E�E&�ول�&�ول�&�ول�&�ول��3���
���Jא/
G�4א�9א�)א5��א����4+�9�"��
12��א�%�3���
���Jא/
G�4א�9א�)א5��א����4+�9�"��
12��א�%�3���
���Jא/
G�4א�9א�)א5��א����4+�9�"��
12��א�%�3���
���Jא/
G�4א�9א�)א5��א����4+�9�"��
%BC4א��z8��0
�BC4א��z8��0
�BC4א��z8��0
�BC4א��z8��0
�� �� �� �� �

òäîÈÛa@ @@ÁÜ‚@k�ã

òàzÜÛa@Áî‚ 

@kî×�Ûa@Êìã

óv�äÛa 

@pbàzÜÛa@†‡Ç

@Oá� 

ôŠa‹¨a@Þ�ÈÛa 

mk.m2 .W-1@ @

@õbi‹èØÛa

òîØîmbn�üa@kv 

õaì�a@òíˆbÐã 

Cm3/Cm2/S  

@Šb£@òíˆbÐã@òj�ã

õb¾a@%  

Éi‹¾a@�¾a@æŒë@ @

 ٢م/ جم

•bàÔÛa@Ù�@ @

mm  

1 18 6.5 0.04 10.60 60.2 167.08 0.37 

2 22 10.9 0.03 9.49 56.3 168.63 0.36 

3 

@ @

@ñ†b�QQQQOOOOQQQQ@ @

26 9.7 0.04 8.13 55.2 190.69 0.43 

4 18 10.5 0.05 48.20 66.2 164.13 0.47 

5 22 10.2 0.04 46.26 66.5 165.83 0.46 

6 

 

@÷Ü�cTTTT@ @

26 9.2 0.02 42.93 60.6 186.95 0.49 

7 18 36.3 0.04 60.7 56.5 165.84 0.61 

8 22 37.1 0.04 61.53 56.8 169.18 0.62 

9 

QP
P

QP
P

QP
P

QP
P

EE EE
óã
‡È
ß@

 

 

@âìØîäçXXXXOOOOXXXX@ @

26 33.2 0.02 63.66 52.8 190.66 0.72 

10 18 4.4 0.04 6.82 62.6 177.52 0.36 

11 22 6.3 0.04 5.83 55.8 179.85 0.36 

12 

 

@ñ†b�QQQQOOOOQQQQ@ @

26 5.9 0.03 4.04 46.4 207.13 0.41 

13 18 5.8 0.04 32.03 60.8 170.84 0.42 

14 22 7.7 0.04 27.6 61 176.01 0.43 

15 

 

@÷Ü�cTTTT@ @

26 6.7 0.04 25.53 57 197.96 0.45 

16 18 32.7 0.04 53.1 53.3 174.29 0.74 

17 22 33.7 0.04 50.66 54.2 179.21 0.70 

18 

UPUP UPUP
@E@E @E@E

@ó
ã‡
Èß

:@
UPUP UPUP

@E@E @E@E
�
�a
@¶

ìi
  

@âìØîäçXXXXOOOOXXXX@ @

26 26.2 0.03 48.5 47.2 203.93 0.76 

19 18 3.4 0.04 4.65 42.9 188.51 0.35 

20 22 3.8 0.04 3.13 38.3 194.71 0.38 

21 

 

@ñ†b�QQQQOOOOQQQQ@ @

26 1.4 0.01 3.48 43.6 214.14 0.41 

22 18 5.7 0.02 20.46 57.8 179.43 0.43 

23 22 6.03 0.04 17.63 60.4 184.07 0.46 

24 

 

@÷Ü�cTTTT@ @

26 8 0.01 13.6 51.2 212.74 0.40 

25 18 27.4 0.001 46.63 53 185.03 0.76 

26 22 28.7 0.04 40.26 51.4 190.77 0.74 

27 

UPUP UPUP EE EE
óã
‡È
ß@

@@ @@:@
UPUP UPUP EE EE

Ù
îÜí

‹×
c@

 

 

@âìØîäçXXXXOOOOXXXX@ @

26 20.9 0.02 36.16 47.5 217.33 0.84 
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��وً��وً��وً��وً� J� J� J� J�¨Gא(oא�$�ل�א�����BC4א�9א�_s
%�_efH��¨Gא(oא�$�ل�א�����BC4א�9א�_s
%�_efH��¨Gא(oא�$�ل�א�����BC4א�9א�_s
%�_efH��¨Gא(oא�$�ل�א�����BC4א�9א�_s
%�_efH�FFFFmk.m2 .W-1WEWEWEWE� �� �� �� �

s_א�9א���BC4���א�$�ل�N – Way ANOVA)�E�E�E�E»�א����»�א����»�א����»�א����8���Mא�
�4?[�א�5Zد¨�8���Mא�
�4?[�א�5Zد¨�8���Mא�
�4?[�א�5Zد¨�8���Mא�
�4?[�א�5Zد¨�FFFF٢٢٢٢�WE�WE�WE�WE&�ول�&�ول�&�ول�&�ول�%�_ef

s_א�9א���BC4���א�$�ل��%�_ef

s_א�9א���BC4���א�$�ل��%�_ef

s_א�9א���BC4���א�$�ل��%�_ef
�

�¨Gא(oא�¨Gא(oא�¨Gא(oא�¨Gא(oאFFFFmk.m2 .W-1EEEE� �� �� �� �

åíbjnÛa@Š‡—ß@ @pbÈi‹¾a@Êìàª pbuŠ† òí‹¨a pbÈi‹¾a@Á�ìnß òàîÓ "ف" òíìäÈ¾a@ðìn�ß 

òàzÜÛa@Áî‚@ÁÜ‚@k�ã 190.533 2 95.267 18.484 .000 

ïv�äÛa@kî×�Ûa@Êìã 3445.448 2 1722.724 334.245 .000 

@òàzÜÛa@Áî‚@òÏbr×@Oá� 29.981 2 14.990 2.908 .038 

dĐ©a@åíbjm 103.082 20 5.154   

ïÜØÛa@åíbjnÛa 3769.043 26  
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�¨Gא(oא�$�ل�אFmk.m2 .W-1KE� �
٢K �?�¨�
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�¨Gא(oאFmk.m2 .W-1KE 

٣K �¨�
�%����� �ً�J�	5ªق�دאل�(R��&�?F٠٥}٠�E�2C�א��.�/��R�S �k��L�
������ �E_efH�«
�¨Gא(oא�$�ل�אFmk.m2 .W-1EK 

�9Y�&و���א%$�د�Cא�����د���$

����א��³א�Gא-"��א��W� 
Y= 0.136 - 3.237 X1 + 12.439 X2 - 0.160 X3   

R2= 0.973 , R = 0.986  
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s_א�9א����E_efH�«�BC4���א�$�ل�אo)אFFFF٣٣٣٣�WE�WE�WE�WE�¨G&�ول�&�ول�&�ول�&�ول����?G��$�9א��R�9وא�³)א�"��

s_א�9א����E_efH�«�BC4���א�$�ل�אo)אG¨�א����?G��$�9א��R�9وא�³)א�"��

s_א�9א����E_efH�«�BC4���א�$�ل�אo)אG¨�א����?G��$�9א��R�9وא�³)א�"��

s_א�9א����E_efH�«�BC4���א�$�ل�אo)אG¨�א����?G��$�9א��R�9وא�³)א�"��
�(mk.m2 .W-1)א� �� �� �� �

pa�Ìn¾a@pbíìn�¾a Á�ìn¾a ðŠbîÈ¾a@Òa‹®üa@kîm�Ûa@

QPPQPPQPPQPP@E@E@E@Eïã‡Èß  18.18 13.12 1 

UPUPUPUPEEEE@ïã‡Èß@ZZZZ@UPUPUPUP@E@E@E@E��a@ïÛìi @14.38 12.56 2 
@Áî‚@ÁÜ‚@k�ã

òàzÜÛa@
UPUPUPUPEEEE@ïã‡Èß@ZZZZ@UPUPUPUP@E@@E@@E@@E@ÙîÜí‹×c @11.70 10.84 3 

@ñ†b�QQQQOOOOQQQQ  5.81 3.02 3 

@÷Ü�cTTTT  7.76 1.86 2 
@kî×�Ûa@Êìã

ïv�äÛa@
âìØîäç@@@@XXXXOOOOXXXX  30.69 5.28 1 

QXQXQXQXòà¨@@Oá�  14.74 13.37 2 

RRRRRRRRòà¨@@Oá�  16.05 13.18 1 
@Áî‚@òÏbr×

òàzÜÛa@Oá�  
RVRVRVRV¨@òà@Oá�  13.47 10.71 3 
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òàzÜÛa@Áî‚@ÁÜ‚@k�ã@ @
QPPQPPQPPQPPEEEE@ïã‡Èß@)١(@@@@ 

â= 18.18@ @

UPUPUPUPEEEE@ïã‡Èß@ZZZZ@UPUPUPUPEEEE@��a@ïÛìi@
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òàzÜÛa@Áî‚@ÁÜ‚@k�ã@ @
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٥٠%@ïã‡Èß@@Z@Z@Z@Z٥٠%   

ïÛìi ��a )٢( â =28.23  

٥٠%ïã‡Èß@ @Z@Z@Z@Z٥٠%    

ÙîÜí‹×c )٣( â =20.67  

١٠٠% ïã‡Èß )١ (â =39.06    10.8211* 18.3889* 

٥٠% @ïã‡ÈßZZZZ ٥٠% ��a@ïÛìi )٢ (  

â =28.23 
   7.5678* 

٥٠% ïã‡Èß @Z@Z@Z@Z٥٠%  @ÙîÜí‹×c)٣(  

 â =20.67 
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â =6.24  
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â =30.47  
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â =51.24  

@ñ†b�QQQQOOOOQQQQ )١( â =6.24    24.2300* 45.0033* 

@÷Ü�cTTTT@@@@)٢(@@@@â =30.47    20.7733* 

@âìØîäçXXXXOOOOXXXX )٣( â =51.24    
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òàzÜÛa@Áî‚@ÁÜ‚@k�ã 408.359 2 204.179 14.268 .000 

ïv�äÛa@kî×�Ûa@Êìã 418.350 2 209.175 14.617 .000 

òàzÜÛa@Áî‚@òÏbr×@Oá� 162.172 2 81.086 5.666 .011 
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ïÜØÛa@åíbjnÛa 1275.087 26  
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Y= 78.654 - 4.722 X1 + 0. 633 X2 -.719 X3   

R2= 0.776 , R = 0.880  
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١٠٠ %ïã‡Èß  59.01 4.79 1 

٥٠% @ïã‡ÈßZZZZ ٥٠% ��a@ïÛìi  55.37 5.80 2 
@Áî‚@ÁÜ‚@k�ã

òàzÜÛa@
٥٠% ïã‡Èß ZZZZ ٥٠ % ÙîÜí‹×c  49.57 7.20 3 
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@÷Ü�c٤  60.17 4.66 1 
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٢٦ òà¨@Oá�  51.28 5.60 3 
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â =59.01  

٥٠% @ïã‡ÈßZZZZ UPUPUPUPEEEE   

@��a@ïÛìi)٢(â@ =55.37  

٥٠% ïã‡Èß @Z@Z@Z@Z٥٠%  

ÙîÜí‹×c )٣( â =49.57  

١٠٠% ïã‡Èß )١( â =59.01    3.6444 9.4444* 

٥٠% @ïã‡Èß@Z@Z@Z@Z٥٠% ��a@ïÛìi )٢(  
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١٠٠ %ïã‡Èß  174.33 11.48 3 

٥٠% @ïã‡ÈßZZZZ ٥٠% ��a@ïÛìi  185.19 13.82 2 
@ÁÜ‚@k�ã
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Abstract: 

This research aims to study and evaluate the properties of comfort in 
wearing of fabrics produced with some different constructional structures in 
order to find the most appropriate (blending ratios of Metallic weft yarns, 
weaving structure, weft yarn density/cm) to achieve the best wearing 
comfort properties in proportion to the functional performance of evening 
wear for women. As the Metallic yarns are characterized by luster, and they 
are one of the most used decorative threads in the recent period, as they 
work to increase the decorative and aesthetic appearance of the fabrics 
produced from them, making them suitable for evening wear. It was 
necessary to study the effect of using different percentages of these yarns on 
the comfort properties of evening wear fabrics. 

The importance of the research in improving the performance of 
evening wear for women by producing fabrics with different blending ratios 
of Metal yarns that have the characteristics of wearing comfort, and 
obtaining clothing products with an aesthetic appearance and a utilitarian 
function by benefiting from the advantages of Metal yarns. 

To achieve the objectives of the research, the fabrics used in the 
research were produced with the following variables: 

1- Weft yarn blending ratios: three ratios were used: 100% Metallic yarn 
equivalent to 150/1 Tex count, 50% Metallic fiber: 50% Polyester fiber 
with 150/1 Tex count, 50% Metallic fiber: 50% Acrylic fiber with 150/1 
Tex count. 

The Metallic yarns used consisted of a single continuous flat 
filament of Polyester covered with Aluminum particles without any 
covering layer for both sides of the filament. 

                                                 
*  Assistant professor of Clothes and Textile, Department of Home Economics, Faculty of 

Specific Education, Tanta University 
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For the warp yarns, 100% Polyester was used with 150/1 Denier 
count. 

2- Weaving structure: three weaving structures were used: Plain 1/1, Satin 
4, and Honey Comb 8/8. 

3- Weft yarn density in the measurement unit: three densities were used: 
18 weft/cm, 22 weft/cm, and 26 weft/cm. 

The laboratory tests were conducted at the National Institute for 
Measurement and Calibration of the Haram in the standard atmosphere in 
order to measure the comfort properties of the research samples (Thermal 
Resistance, Static Electricity, Air Permeability, Water Vapor Permeability, 
Weight per Square Meter, Fabric Thickness). 

The research reached the following results: The fabric produced 
with weft yarn blending ratios (50% Metallic : 50% Acrylic), weaving 
structure (Honey Comb 8/8), and weft yarn density / cm (18 weft / cm) is 
the best for all measured comfort characteristics. Where it achieved the 
highest quality coefficient with a percentage of (83.74)%, and an ideal area 
of (502.42). 

The research recommended paying attention to studying Metallic 
yarns, their properties and advantages, and benefiting from them in the field 
of evening wear for women, as well as constant care to use textile materials 
that provide clothing comfort to the wearer in addition to achieving its 
functional purpose. 

key words: 

Comfort in Wearing, Metallic Yarns, Evening Wear 
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