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�e!() =�jWlU, (CMC, e0!�\J�7N
�e!(). N�jWlU,K�e2[`z�mb0�
$WxS 5%.=�ZLS 25PPI(Pores Per Inch) ���ZL�K`S 50mm×50mm×20mm.  j3fre=o&frsN���ZL*Gm�q^�wGsofGmZLC�g*G��ee�Z
24h, rMmZL�EGCD g4N.u3e�3rDm'u '��'uR%�&&9$z�'uGm,^C�Wi
^℄	 24h G�
}Dse�EGC um '?pi�~��~Gm�a����ix=��
2.2 `{��.uV
�BB}'u�Tm*Sj��B5'uGmu3H�Gh<!���Qg	�^C um1pv��#�ÆeB5'uG,^��K`=����!�hY)m*Su3<6YZLmr{��D�B5=01D��eR%,^�~Gm��ix!� 3'I��R%m{2�93 Olympus Zoom5050 $>rY[� Olympus BX51M +
nQ�!X�1D��eR%G6YZL��mM`
93 Olympus Zoom5050$>rYX�'uG,^M`/3 ImproPlus G�
`~p����K`=0�B��a��mr�$0S 100 �
3
Instron5566 }NT��Y=��~GZL6Vm��ix�
3 ;*-fJ
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5.zx=;zxR%Gm���ZL��*G6 >zxV%G7im��Vx���Vx^bm^C�&��ZL��m[;x�Z��&Ghu3<ZLmIq)�℄�'u0�D�����ZLm*GS6Y*G���GmVxS\Y�b�\Y�bm^C�{(<\Yu3Xl�Gr{���93�jWlU, (CMC) R%mZL���1MInm'N�49 CMC #
�6 umIx�
5�ZGm��RC*G76 >EIm�J��QgJC+
nQ�iAQ�o�
5�$eT (PVA) R%5m��Ho1|G 1(d) 1�m�����*GH�1 uExm PVA ��^>�D�4���R��GmZLB��! PVA Jwn��GQg~#m=+�T� PVA z�mIxzb�Cz�*GJ)m�3i�G1Qg~#���EGQg~#!�71i!�
3.2 
O2u6���	YR':uV.HxuV��p���ZL��S6Y;��'u3mu3S&Wu3�BB&Wu3C6Y*Gm���A��Q�ku3C���ZL�mH�Exbbvq��S9�'u0���	�BB6-g� (1) *G���_B5*GT�e}ZLmR%!vq&C6YZL*Gm*GJ)�Z�mx{PyGb���
 (2) Gh6YZL*Gm[;x�Gh[;x)Vq6Y*G<u3{PGZmGh�931D*GT�eR%m���ZL'uG,^M`|G 2 1��B5G 2 �&Ins�o,^��u3H�m�*� (a) SA6x>*GT�eR%m PU ZL'uG�Gm,^��&�oC,^e6rg 4
��A6H��u3�Y{=:CK��4 PVA R%5m�a (c) 6 4
ZL��.wH��1u3�
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=:m��sCi 3m�gg��~ew�U�Gup�Z�0uZL6V

F 1 	4�f��
Q#4l���YK��L_
Fig. 1 Photographs of struts of polyurethane

foam treated by different surface active agents

(a) No treated; (b) Treated by silica sol; (c)

Treated by CMC; (d) Treated by PVA; (e) Treated

by alumina solmMT��WK�Q-g�au3H�m�A�A���Gm,^~#1�A�A�Q-OvR0uZL6Vm)
�T�93 CMC �.zx=;zxR%Gm PU ZL'uG�Gm,^ (b), (d), (e) eF`HA6Q|up���!u3Mt�3��j~#�A�7+�93 CMC R%G'um,^�HÆ0In~9e2-g��eR%Gm,^�n�1,:m��~2�N1Y)m��M`K�P931=0H�u3G,^��K`mu0	�&℄=0,^�~G�GmZL6V�Lixm	�!� 3'I*GT�e}'u�Tm��{2�* 1 S1D*GT�eR%G,^��K`=0~2=�~GZL6Vm)
�T=�~2�Z* 1 m~2��93 CMC R%G'um,^��Y�K`In�9e2*G��emR%m,^��Y��Q�'I193 CMC ��R%Gm���ZL<&Wu3m���kh1AInm���'u0kh19��Q<G 2 M`em~2Y���Lixm=0~2�� 3�V1 CMC m��{2��mH�0=�Am~#�)
�T9�m(n�93 PVA ��R%G6YZL'uG�Gm,^��K`{x�Æ℄x9A6
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PVA *GT�e}���ZLm*G���36q��&Wu3<6Y*Gm���A6khA:m����� PVA R%G6YZL4
�g49eIx=*GJ)m+,�G1

F 2 0C(E��
Q#F5XYK&tF+℄L_
Fig. 2 Photographs of green bodies fabricated

from PU foam treated by different surface ac-

tive agents

(a) No treated; (b) Treated by CMC; (c) Treated

by PVA; (c) Treated by silica sol; (e) Treated by

alumina sol� 1 Æg�M1s5�D�bZB=�?,WPd��GwsT
Table 1 Diameters of struts of green bodies fabricated from PU foam treated by different

surface active agents and mechanical properties of sintered foam ceramics

Samples Diameter of struts/mm Flexural strength/MPa

No treated 0.30±0.07 0.18

Treated by PVA 0.29±0.06 0.13

Treated by alumina sol 0.31±0.06 0.18

Treated by silica sol 0.31±0.05 0.62

Treated by CMC 0.37±0.06 0.69w� (|G 1(d) 1�), Qg~#m�G4
xÆ1u3�}ZLmR4�DG'u~#m1�A�zqm�Lix�Q-g+,
!mY{~2�93-gzxR%GZL'uG�Gm,^��K`W#rD�<A6R%5m,^$z�'u06 umGh�f�x1
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5 b 8 ��n	(EQ#|3L-YK5U&t�Sl/t 1189�AIn�f�-OR%Gm,^�~G�GmZL6Vm)
�TF6Abm����GQg~2m�T=+�u3e^C 4
.zx�S�~me=I~e��:7C���mQ4
�N.VxC�~5Ief1℄��3�Z���1ZL6Vm)
�T�
3.3 
O2u6$℄�4YR':uV�4F*GT�e�4l&W=H&W-4
yGmN�^�e{WOm�3X ����3 [5], *GT�eB5H&W ya�Cd��m6Y*G��G1l&WD�m~#�Q�l&W��&<&Wu3A:m~��Z���16Y*G=&Wu3m���T�����y!�

cosθ =
γ

SA
− γ

SL

γ
LA

(1)*GT�emh}vq1%�-rXlm*GJ) γ
SL
=�g-rm*GJ) γ

LA
, �%g-rm*GJ) γ

SA
�1'm�+W��y θ s'x�Z���1���T��jWlU,

(CMC) � gB3m*GT�e�e
t�|i1�
CMC � g,"t}*GT�e�e�3}z�m pH [6�p�g pH<7 ���-WR<&emn"t�A�-�Z��s*GT��g pH>7 ��ej�&,"t R-COO− ��^C [6], 'u1�3m4N.u3 pH [BBC 10 |7 (pH [C 10 |7�4N.m
��T{:), W�4+ya�C���*G��l&m�-WD���&<&Wu3A:m~��Z�bb��1&Wu3C6Y*Gm�����jWlU,�6Aiml&��e H.L.B.(Hydrophile-Lipophile Balance) [ >12, � H.L.B.>12 �*GT�ef���3mql [7]. B5 CMC m*GTN�3�[bs��1&Wu3<6YZL*Gm����Z�℄�1'u�Tm9�=)
�Tm����$eT (PVA) �� gB3m*GT�e�fe*GTN�3<A~+,6(�j�0u+,�` ?p� PVA �4�\-$e (PVAc) T�khm� �T�
SMtT�=1MtT��MtT�khm PVA �A6*GT�m��\64
T�7�&kh86l&�m�W=H&�m$�Wmb
t+~#�Qg~#m PVA 7�6*GT���j$�Wm~	=
2	�Y{�u PVA m*GT� [8], BBB5 PVA m��!9�e*GTN�3��Æe93m PVA124 <&Wu3ml��1�Ai��jIxzb�{(�G6YZLmw��+W�S���ZLm*GT�e/1�A���93-gzx!��6YZLm*G�j��'3zxx(C6YZL*Ga�GV%�GVx�Vxm^CGh16YZL*Gm[;x�D�\YVx<&Wu3lmr{��:�~2n��'3zx!��6YZLm'u�T��&��H�m�A�Z:�fH�0< CMC R%m�aP�6���D�.zx49T$℄�u3m�~�w;{2�:9;zx�
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1. 93Uvm*GT�eR%���6YZL���'u�Tm6{�{��Æe1�3m 4 g*GT�ee�{2Zih�"YS�jWlU, (CMC) �.zx�;zx��$eT (PVA), ��$eT (PVA) W#}'u�T��A6�m�3�
2. �jWlU,}6YZLmTNY%��C�gm pH [?pi��G14+<6Y*Ga�~���l&m�-WD�m~#�Z�bb��1u3<���ZLm�����93zx��*GmY%C9zxV%<6YZL*G�GVx�Gb*G[;x�D�\Yzx<&Wu3�6�:mr{���Ajm
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Effect of Surface Treating of PU Foam on Coating Properties for Silicon

Carbide Ceramic Foam

LIU Yan, HUANG Zheng-Ren, DONG Shao-Ming, JIANG Dong-Liang

(Structural Ceramics Engineering Center of Shanghai Institute of Ceramics, Chinese Academy of Sciences,

Shanghai 200050, China)

Abstract: Polyurethane sponges were treated by different surface active agents in order to im-

prove coating properties when ceramic foams were prepared by polymeric sponge process. A more

reasonable method, in which coating properties were evaluated through measuring the size of struts

of green bodies and uniformity of slurry distribution in the struts of green bodies, was employed.

Experimental results showed that among the four surface active agents, the effect of carboxymethyl

cellulose(CMC) on promoting coating properties was the best, and the polyvinylalcohol (PVA)’s

effect was the worst. The mechanism of CMC to improve coating properties lies in the structure

formed in the condition of pH>7, in which its hydrophobic groups combine with PU sponge and its

hydrophilic groups combine with aqueous slurry. This structure promotes greatly wetting ability

between PU sponge and slurry.

Key words surface treating; coating properties; silicon carbide ceramic foam; size of struts


