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Study on Etching Depth of Die Steel in Spray Etching
SONG Qing YU Zhao-qin ZHANG Yongjun WANG Guan
( Institute of Mechatronics Guangdong University of Technology Guangzhou 510006 China)

Abstract  Spray etching machine and FeCl,-based etchant were used to process the die steel. The influence of two in—

dependent factors etchant temperature and spray pressure were investigated specifically on the etching depth. The trend of

etching depth was obtained with experimental analysis. Via experiments it is found that the growth rate of etching depth is in—

creased with the rise of the etchant temperature. However the growth rate of etching depth first increases and then decreases
gradually with the increase of the spray pressure. The factors that contribute to this change of etching depth were analyzed.
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Fig. 2 The schematic diagram of etching sample
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Fig. 3 Trend of etching depth with etchant temperature increasing
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Fig. 4 The processing effect under different etchant temperature
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Fig.5 Trend of etching depth with spray pressure increasing
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Fig. 6 The processing effect under different spray pressure
0.6 ~
1.0 MPa
1)
2)

10

. P20
I. 1999 10( 34) :1121.
. J.
2007( 12) : 55—56.
. ECR J.
2003 25(1) :64—67.
UEDA R. Chemical Machining by Ferric Chloride Etchant

J . Boshoku Gijutsu( Corros Eng) 1989 38(4):231—

237.
J . 2004
33(2) :50—51.
J. 1997 18( Z1) : 105—
107.
J. 2010 39(3) : 87—89.
I 2010(4) : 15—18.

JEONG Heung-cheol KIM Dong-wook CHOI Gyung-min et
al. The Effect of Spray Characteristics on the Etching of Invar
Alloy with FeCl; Solution J . International Journal of Preci-—
sion Engineering and Manufacturing 2009 10(4): 107—
114.

TAKECHI K KANOH H OTSUKI S. Very High Rate and U-
niform Glass Etching with HF/HCl Spray for Transferring
Thin-ilm Transistor Arrays to Flexible Substrates J . Japa—
nese Journal of Applied Physics 2006 45:6008.


http://link.cnki.net/cnkidoi/Index.aspx?FileName=bmjs201304005&LinkType=RE&Index=1&LKText=%5B1%5D%E8%91%A3%E7%A5%A5%E5%BF%A0%2C%E9%99%88%E5%BB%BA%2C%E7%8E%8B%E9%B9%8F%E9%A9%B9%2E%E5%A1%91%E6%96%99%E6%A8%A1%E5%85%B7%E9%92%A2P20%E5%8C%96%E5%AD%A6%E8%85%90%E8%9A%80%E8%8A%B1%E7%BA%B9%E5%8A%A0%E5%B7%A5%E6%80%A7%E8%83%BD%E7%9A%84%E7%A0%94%E7%A9%B6%5BJ%5D%2E%E9%92%A2%E9%93%81%2C1999%2C10%2834%29%3A1121%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=bmjs201304005&LinkType=RE&Index=1&LKText=%5B1%5D%E8%91%A3%E7%A5%A5%E5%BF%A0%2C%E9%99%88%E5%BB%BA%2C%E7%8E%8B%E9%B9%8F%E9%A9%B9%2E%E5%A1%91%E6%96%99%E6%A8%A1%E5%85%B7%E9%92%A2P20%E5%8C%96%E5%AD%A6%E8%85%90%E8%9A%80%E8%8A%B1%E7%BA%B9%E5%8A%A0%E5%B7%A5%E6%80%A7%E8%83%BD%E7%9A%84%E7%A0%94%E7%A9%B6%5BJ%5D%2E%E9%92%A2%E9%93%81%2C1999%2C10%2834%29%3A1121%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=bmjs201304005&LinkType=RE&Index=2&LKText=%5B2%5D%E7%94%B0%E7%8E%B2%2C%E6%9D%8E%E5%BF%97%E4%B8%9C%2E%E6%B5%85%E8%B0%88%E8%9A%80%E5%88%BB%E5%9B%A0%E5%AD%90%E7%9A%84%E8%AE%A1%E7%AE%97%E6%96%B9%E6%B3%95%5BJ%5D%2E%E5%8D%B0%E5%88%B7%E7%94%B5%E8%B7%AF%E4%BF%A1%E6%81%AF%2C2007%2812%29%3A55%2D56%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=bmjs201304005&LinkType=RE&Index=2&LKText=%5B2%5D%E7%94%B0%E7%8E%B2%2C%E6%9D%8E%E5%BF%97%E4%B8%9C%2E%E6%B5%85%E8%B0%88%E8%9A%80%E5%88%BB%E5%9B%A0%E5%AD%90%E7%9A%84%E8%AE%A1%E7%AE%97%E6%96%B9%E6%B3%95%5BJ%5D%2E%E5%8D%B0%E5%88%B7%E7%94%B5%E8%B7%AF%E4%BF%A1%E6%81%AF%2C2007%2812%29%3A55%2D56%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=bmjs201304005&LinkType=RE&Index=3&LKText=%5B3%5D%E9%99%88%E6%B0%B8%E7%94%9F%2C%E6%B1%AA%E5%BB%BA%E5%8D%8E%2E%E5%A4%9A%E6%99%B6%E7%A1%85%E7%9A%84ECR%E7%AD%89%E7%A6%BB%E5%AD%90%E4%BD%93%E5%88%BB%E8%9A%80%5BJ%5D%2E%E6%AD%A6%E6%B1%89%E5%8C%96%E5%B7%A5%E5%AD%A6%E9%99%A2%E5%AD%A6%E6%8A%A5%2C2003%2C25%281%29%3A64%2D67%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=bmjs201304005&LinkType=RE&Index=3&LKText=%5B3%5D%E9%99%88%E6%B0%B8%E7%94%9F%2C%E6%B1%AA%E5%BB%BA%E5%8D%8E%2E%E5%A4%9A%E6%99%B6%E7%A1%85%E7%9A%84ECR%E7%AD%89%E7%A6%BB%E5%AD%90%E4%BD%93%E5%88%BB%E8%9A%80%5BJ%5D%2E%E6%AD%A6%E6%B1%89%E5%8C%96%E5%B7%A5%E5%AD%A6%E9%99%A2%E5%AD%A6%E6%8A%A5%2C2003%2C25%281%29%3A64%2D67%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=bmjs201304005&LinkType=RE&Index=4&LKText=%5B4%5DUEDA+R%2EChemical+Machining+by+Ferric+Chloride+Etchant%5BJ%5D%2EBoshoku+Gijutsu%28Corros+Eng%29%2C1989%2C38%284%29%3A231%2D237%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=bmjs201304005&LinkType=RE&Index=4&LKText=%5B4%5DUEDA+R%2EChemical+Machining+by+Ferric+Chloride+Etchant%5BJ%5D%2EBoshoku+Gijutsu%28Corros+Eng%29%2C1989%2C38%284%29%3A231%2D237%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=bmjs201304005&LinkType=RE&Index=4&LKText=%5B4%5DUEDA+R%2EChemical+Machining+by+Ferric+Chloride+Etchant%5BJ%5D%2EBoshoku+Gijutsu%28Corros+Eng%29%2C1989%2C38%284%29%3A231%2D237%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=bmjs201304005&LinkType=RE&Index=5&LKText=%5B5%5D%E7%94%B0%E6%B3%A2%2E%E5%BE%AE%E5%B8%A6%E8%9A%80%E5%88%BB%E5%B7%A5%E8%89%BA%E5%BD%B1%E5%93%8D%E5%9B%A0%E7%B4%A0%E6%8E%A2%E8%AE%A8%5BJ%5D%2E%E8%A1%A8%E9%9D%A2%E6%8A%80%E6%9C%AF%2C2004%2C33%282%29%3A50%2D51%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=bmjs201304005&LinkType=RE&Index=5&LKText=%5B5%5D%E7%94%B0%E6%B3%A2%2E%E5%BE%AE%E5%B8%A6%E8%9A%80%E5%88%BB%E5%B7%A5%E8%89%BA%E5%BD%B1%E5%93%8D%E5%9B%A0%E7%B4%A0%E6%8E%A2%E8%AE%A8%5BJ%5D%2E%E8%A1%A8%E9%9D%A2%E6%8A%80%E6%9C%AF%2C2004%2C33%282%29%3A50%2D51%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=bmjs201304005&LinkType=RE&Index=6&LKText=%5B6%5D%E9%92%B1%E5%86%9B%E6%B5%A9%2E%E5%88%A9%E7%94%A8%E4%B8%9D%E7%BD%91%E5%8D%B0%E5%88%B7%E4%BC%98%E5%8A%BF%E5%9C%A8%E5%8C%85%E8%A3%85%E5%8D%B0%E5%88%B7%E4%B8%AD%E8%BF%9B%E8%A1%8C%E4%BB%BF%E9%87%91%E5%B1%9E%E8%9A%80%E5%88%BB%E5%8D%B0%E5%88%B7%E7%9A%84%E5%B7%A5%E8%89%BA%E6%8E%A2%E8%AE%A8%5BJ%5D%2E%E5%8C%85%E8%A3%85%E5%B7%A5%E7%A8%8B%2C1997%2C18%28Z1%29%3A105%2D107%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=bmjs201304005&LinkType=RE&Index=6&LKText=%5B6%5D%E9%92%B1%E5%86%9B%E6%B5%A9%2E%E5%88%A9%E7%94%A8%E4%B8%9D%E7%BD%91%E5%8D%B0%E5%88%B7%E4%BC%98%E5%8A%BF%E5%9C%A8%E5%8C%85%E8%A3%85%E5%8D%B0%E5%88%B7%E4%B8%AD%E8%BF%9B%E8%A1%8C%E4%BB%BF%E9%87%91%E5%B1%9E%E8%9A%80%E5%88%BB%E5%8D%B0%E5%88%B7%E7%9A%84%E5%B7%A5%E8%89%BA%E6%8E%A2%E8%AE%A8%5BJ%5D%2E%E5%8C%85%E8%A3%85%E5%B7%A5%E7%A8%8B%2C1997%2C18%28Z1%29%3A105%2D107%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=bmjs201304005&LinkType=RE&Index=6&LKText=%5B6%5D%E9%92%B1%E5%86%9B%E6%B5%A9%2E%E5%88%A9%E7%94%A8%E4%B8%9D%E7%BD%91%E5%8D%B0%E5%88%B7%E4%BC%98%E5%8A%BF%E5%9C%A8%E5%8C%85%E8%A3%85%E5%8D%B0%E5%88%B7%E4%B8%AD%E8%BF%9B%E8%A1%8C%E4%BB%BF%E9%87%91%E5%B1%9E%E8%9A%80%E5%88%BB%E5%8D%B0%E5%88%B7%E7%9A%84%E5%B7%A5%E8%89%BA%E6%8E%A2%E8%AE%A8%5BJ%5D%2E%E5%8C%85%E8%A3%85%E5%B7%A5%E7%A8%8B%2C1997%2C18%28Z1%29%3A105%2D107%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=bmjs201304005&LinkType=RE&Index=7&LKText=%5B7%5D%E6%9D%8E%E4%BD%B3%2C%E6%9D%8E%E5%BE%B7%E8%89%AF%2C%E8%8E%AB%E5%87%8C%2E%E7%A1%9D%E9%85%B8%E5%9E%8B%E9%85%B8%E6%80%A7%E8%9A%80%E5%88%BB%E6%B6%B2%E8%9A%80%E5%88%BB%E5%B7%A5%E8%89%BA%E7%9A%84%E7%A0%94%E7%A9%B6%5BJ%5D%2E%E8%A1%A8%E9%9D%A2%E6%8A%80%E6%9C%AF%2C2010%2C39%283%29%3A87%2D89%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=bmjs201304005&LinkType=RE&Index=7&LKText=%5B7%5D%E6%9D%8E%E4%BD%B3%2C%E6%9D%8E%E5%BE%B7%E8%89%AF%2C%E8%8E%AB%E5%87%8C%2E%E7%A1%9D%E9%85%B8%E5%9E%8B%E9%85%B8%E6%80%A7%E8%9A%80%E5%88%BB%E6%B6%B2%E8%9A%80%E5%88%BB%E5%B7%A5%E8%89%BA%E7%9A%84%E7%A0%94%E7%A9%B6%5BJ%5D%2E%E8%A1%A8%E9%9D%A2%E6%8A%80%E6%9C%AF%2C2010%2C39%283%29%3A87%2D89%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=bmjs201304005&LinkType=RE&Index=8&LKText=%5B8%5D%E5%82%85%E7%8E%89%E5%A9%B7%2C%E5%B7%B4%E4%BF%8A%E5%B7%9E%2C%E8%92%8B%E4%BA%9A%E9%9B%84%2C%E7%AD%89%2E%E5%96%B7%E6%B7%8B%E8%9A%80%E5%88%BB%E4%B8%AD%E4%B8%8D%E9%94%88%E9%92%A2%E7%9A%84%E4%BE%A7%E8%9A%80%E7%A0%94%E7%A9%B6%5BJ%5D%2E%E8%88%B0%E8%88%B9%E9%98%B2%E5%8C%96%2C2010%284%29%3A15%2D18%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=bmjs201304005&LinkType=RE&Index=8&LKText=%5B8%5D%E5%82%85%E7%8E%89%E5%A9%B7%2C%E5%B7%B4%E4%BF%8A%E5%B7%9E%2C%E8%92%8B%E4%BA%9A%E9%9B%84%2C%E7%AD%89%2E%E5%96%B7%E6%B7%8B%E8%9A%80%E5%88%BB%E4%B8%AD%E4%B8%8D%E9%94%88%E9%92%A2%E7%9A%84%E4%BE%A7%E8%9A%80%E7%A0%94%E7%A9%B6%5BJ%5D%2E%E8%88%B0%E8%88%B9%E9%98%B2%E5%8C%96%2C2010%284%29%3A15%2D18%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=bmjs201304005&LinkType=RE&Index=9&LKText=%5B9%5DJEONG+Heung%2Dcheol%2CKIM+Dong%2Dwook%2CCHOI+Gyung%2Dmin%2Cetal%2EThe+Effect+of+Spray+Characteristics+on+the+Etching+of+InvarAlloy+with+FeCl3+Solution%5BJ%5D%2EInternational+Journal+of+Preci%2Dsion+Engineering+and+Manufacturing%2C2009%2C10%284%29%3A107%2D114%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=bmjs201304005&LinkType=RE&Index=9&LKText=%5B9%5DJEONG+Heung%2Dcheol%2CKIM+Dong%2Dwook%2CCHOI+Gyung%2Dmin%2Cetal%2EThe+Effect+of+Spray+Characteristics+on+the+Etching+of+InvarAlloy+with+FeCl3+Solution%5BJ%5D%2EInternational+Journal+of+Preci%2Dsion+Engineering+and+Manufacturing%2C2009%2C10%284%29%3A107%2D114%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=bmjs201304005&LinkType=RE&Index=9&LKText=%5B9%5DJEONG+Heung%2Dcheol%2CKIM+Dong%2Dwook%2CCHOI+Gyung%2Dmin%2Cetal%2EThe+Effect+of+Spray+Characteristics+on+the+Etching+of+InvarAlloy+with+FeCl3+Solution%5BJ%5D%2EInternational+Journal+of+Preci%2Dsion+Engineering+and+Manufacturing%2C2009%2C10%284%29%3A107%2D114%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=bmjs201304005&LinkType=RE&Index=9&LKText=%5B9%5DJEONG+Heung%2Dcheol%2CKIM+Dong%2Dwook%2CCHOI+Gyung%2Dmin%2Cetal%2EThe+Effect+of+Spray+Characteristics+on+the+Etching+of+InvarAlloy+with+FeCl3+Solution%5BJ%5D%2EInternational+Journal+of+Preci%2Dsion+Engineering+and+Manufacturing%2C2009%2C10%284%29%3A107%2D114%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=bmjs201304005&LinkType=RE&Index=9&LKText=%5B9%5DJEONG+Heung%2Dcheol%2CKIM+Dong%2Dwook%2CCHOI+Gyung%2Dmin%2Cetal%2EThe+Effect+of+Spray+Characteristics+on+the+Etching+of+InvarAlloy+with+FeCl3+Solution%5BJ%5D%2EInternational+Journal+of+Preci%2Dsion+Engineering+and+Manufacturing%2C2009%2C10%284%29%3A107%2D114%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=bmjs201304005&LinkType=RE&Index=10&LKText=%5B10%5DTAKECHI+K%2CKANOH+H%2COTSUKI+S%2EVery+High+Rate+and+U%2Dniform+Glass+Etching+with+HF%2FHCl+Spray+for+TransferringThin%2Dfilm+Transistor+Arrays+to+Flexible+Substrates%5BJ%5D%2EJapa%2Dnese+Journal+of+Applied+Physics%2C2006%2C45%3A6008%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=bmjs201304005&LinkType=RE&Index=10&LKText=%5B10%5DTAKECHI+K%2CKANOH+H%2COTSUKI+S%2EVery+High+Rate+and+U%2Dniform+Glass+Etching+with+HF%2FHCl+Spray+for+TransferringThin%2Dfilm+Transistor+Arrays+to+Flexible+Substrates%5BJ%5D%2EJapa%2Dnese+Journal+of+Applied+Physics%2C2006%2C45%3A6008%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=bmjs201304005&LinkType=RE&Index=10&LKText=%5B10%5DTAKECHI+K%2CKANOH+H%2COTSUKI+S%2EVery+High+Rate+and+U%2Dniform+Glass+Etching+with+HF%2FHCl+Spray+for+TransferringThin%2Dfilm+Transistor+Arrays+to+Flexible+Substrates%5BJ%5D%2EJapa%2Dnese+Journal+of+Applied+Physics%2C2006%2C45%3A6008%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=bmjs201304005&LinkType=RE&Index=10&LKText=%5B10%5DTAKECHI+K%2CKANOH+H%2COTSUKI+S%2EVery+High+Rate+and+U%2Dniform+Glass+Etching+with+HF%2FHCl+Spray+for+TransferringThin%2Dfilm+Transistor+Arrays+to+Flexible+Substrates%5BJ%5D%2EJapa%2Dnese+Journal+of+Applied+Physics%2C2006%2C45%3A6008%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=bmjs201304005&LinkType=RE&Index=10&LKText=%5B10%5DTAKECHI+K%2CKANOH+H%2COTSUKI+S%2EVery+High+Rate+and+U%2Dniform+Glass+Etching+with+HF%2FHCl+Spray+for+TransferringThin%2Dfilm+Transistor+Arrays+to+Flexible+Substrates%5BJ%5D%2EJapa%2Dnese+Journal+of+Applied+Physics%2C2006%2C45%3A6008%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=bmjs201304005&LinkType=RE&Index=1&LKText=%5B1%5D%E8%91%A3%E7%A5%A5%E5%BF%A0%2C%E9%99%88%E5%BB%BA%2C%E7%8E%8B%E9%B9%8F%E9%A9%B9%2E%E5%A1%91%E6%96%99%E6%A8%A1%E5%85%B7%E9%92%A2P20%E5%8C%96%E5%AD%A6%E8%85%90%E8%9A%80%E8%8A%B1%E7%BA%B9%E5%8A%A0%E5%B7%A5%E6%80%A7%E8%83%BD%E7%9A%84%E7%A0%94%E7%A9%B6%5BJ%5D%2E%E9%92%A2%E9%93%81%2C1999%2C10%2834%29%3A1121%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=bmjs201304005&LinkType=RE&Index=2&LKText=%5B2%5D%E7%94%B0%E7%8E%B2%2C%E6%9D%8E%E5%BF%97%E4%B8%9C%2E%E6%B5%85%E8%B0%88%E8%9A%80%E5%88%BB%E5%9B%A0%E5%AD%90%E7%9A%84%E8%AE%A1%E7%AE%97%E6%96%B9%E6%B3%95%5BJ%5D%2E%E5%8D%B0%E5%88%B7%E7%94%B5%E8%B7%AF%E4%BF%A1%E6%81%AF%2C2007%2812%29%3A55%2D56%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=bmjs201304005&LinkType=RE&Index=3&LKText=%5B3%5D%E9%99%88%E6%B0%B8%E7%94%9F%2C%E6%B1%AA%E5%BB%BA%E5%8D%8E%2E%E5%A4%9A%E6%99%B6%E7%A1%85%E7%9A%84ECR%E7%AD%89%E7%A6%BB%E5%AD%90%E4%BD%93%E5%88%BB%E8%9A%80%5BJ%5D%2E%E6%AD%A6%E6%B1%89%E5%8C%96%E5%B7%A5%E5%AD%A6%E9%99%A2%E5%AD%A6%E6%8A%A5%2C2003%2C25%281%29%3A64%2D67%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=bmjs201304005&LinkType=RE&Index=4&LKText=%5B4%5DUEDA+R%2EChemical+Machining+by+Ferric+Chloride+Etchant%5BJ%5D%2EBoshoku+Gijutsu%28Corros+Eng%29%2C1989%2C38%284%29%3A231%2D237%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=bmjs201304005&LinkType=RE&Index=5&LKText=%5B5%5D%E7%94%B0%E6%B3%A2%2E%E5%BE%AE%E5%B8%A6%E8%9A%80%E5%88%BB%E5%B7%A5%E8%89%BA%E5%BD%B1%E5%93%8D%E5%9B%A0%E7%B4%A0%E6%8E%A2%E8%AE%A8%5BJ%5D%2E%E8%A1%A8%E9%9D%A2%E6%8A%80%E6%9C%AF%2C2004%2C33%282%29%3A50%2D51%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=bmjs201304005&LinkType=RE&Index=6&LKText=%5B6%5D%E9%92%B1%E5%86%9B%E6%B5%A9%2E%E5%88%A9%E7%94%A8%E4%B8%9D%E7%BD%91%E5%8D%B0%E5%88%B7%E4%BC%98%E5%8A%BF%E5%9C%A8%E5%8C%85%E8%A3%85%E5%8D%B0%E5%88%B7%E4%B8%AD%E8%BF%9B%E8%A1%8C%E4%BB%BF%E9%87%91%E5%B1%9E%E8%9A%80%E5%88%BB%E5%8D%B0%E5%88%B7%E7%9A%84%E5%B7%A5%E8%89%BA%E6%8E%A2%E8%AE%A8%5BJ%5D%2E%E5%8C%85%E8%A3%85%E5%B7%A5%E7%A8%8B%2C1997%2C18%28Z1%29%3A105%2D107%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=bmjs201304005&LinkType=RE&Index=7&LKText=%5B7%5D%E6%9D%8E%E4%BD%B3%2C%E6%9D%8E%E5%BE%B7%E8%89%AF%2C%E8%8E%AB%E5%87%8C%2E%E7%A1%9D%E9%85%B8%E5%9E%8B%E9%85%B8%E6%80%A7%E8%9A%80%E5%88%BB%E6%B6%B2%E8%9A%80%E5%88%BB%E5%B7%A5%E8%89%BA%E7%9A%84%E7%A0%94%E7%A9%B6%5BJ%5D%2E%E8%A1%A8%E9%9D%A2%E6%8A%80%E6%9C%AF%2C2010%2C39%283%29%3A87%2D89%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=bmjs201304005&LinkType=RE&Index=8&LKText=%5B8%5D%E5%82%85%E7%8E%89%E5%A9%B7%2C%E5%B7%B4%E4%BF%8A%E5%B7%9E%2C%E8%92%8B%E4%BA%9A%E9%9B%84%2C%E7%AD%89%2E%E5%96%B7%E6%B7%8B%E8%9A%80%E5%88%BB%E4%B8%AD%E4%B8%8D%E9%94%88%E9%92%A2%E7%9A%84%E4%BE%A7%E8%9A%80%E7%A0%94%E7%A9%B6%5BJ%5D%2E%E8%88%B0%E8%88%B9%E9%98%B2%E5%8C%96%2C2010%284%29%3A15%2D18%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=bmjs201304005&LinkType=RE&Index=9&LKText=%5B9%5DJEONG+Heung%2Dcheol%2CKIM+Dong%2Dwook%2CCHOI+Gyung%2Dmin%2Cetal%2EThe+Effect+of+Spray+Characteristics+on+the+Etching+of+InvarAlloy+with+FeCl3+Solution%5BJ%5D%2EInternational+Journal+of+Preci%2Dsion+Engineering+and+Manufacturing%2C2009%2C10%284%29%3A107%2D114%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=bmjs201304005&LinkType=RE&Index=10&LKText=%5B10%5DTAKECHI+K%2CKANOH+H%2COTSUKI+S%2EVery+High+Rate+and+U%2Dniform+Glass+Etching+with+HF%2FHCl+Spray+for+TransferringThin%2Dfilm+Transistor+Arrays+to+Flexible+Substrates%5BJ%5D%2EJapa%2Dnese+Journal+of+Applied+Physics%2C2006%2C45%3A6008%2E

