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B Introduction

— Does the materials industry support fundamental research ?
B Getting Support from Industry (an example)
B Results

— Were we successful ?

B Conclusions -

— What have we learned ?



Does the materials industry support
fundamental research ?
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B [t Depends
— Which Company ?
— Who are you talking with ?
B In General
— Product cycle times are becoming shorter
— Financial considerations are becoming more influential

B Therefore — fundamental research 1s becoming more difficult

to justify within the current business climate



Does the materials industry support
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B However — at the same time
— Customers demand more (productivity & performance)

— Many (composite) products are high on the S-curve of the

development cycle = less improvement for more effort

B One solution 1s to Innovate more

— Innovation by serendipity f)
— New knowledge based Innovation

B Therefore — more fundamental insights are required



Product development & fundamental researcly;:

B Industry may support fundamental work which:

— Reduces cost, time and waste to manufacture an existing

product
— Reduces cost and time to develop a new product

— Improves quality

B Industry 1s less likely to support fundamental work which

— Results in incremental performance improvements
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An example of how to get
some support



How Does OC make (more) Money ??? Siratirelyde

B You sell (more) reinforcements for composite

materials

B So you need to produce good (befter) reinforcement

products

B So you need to understand (better) what

reinforcements do (for your customers)

B So how does fibre reinforcement work ???



How does fibre reinforcement work ? g &

Load Transmitting Encapsulating Resin

Low stiffness and strength External applied load

ransfer across Interphaseby Shear

Load Bearing Fibre
high stiffness, high strength

A “good” interphase is critical to nearly all composite
performance criteria



What do we need to understand (better) ? g";;;;hc

RN

Film Formew

Fibre

New Insights m===)» New Product Innovations
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B Were we successful ?

— Owens Corning supports

e PhD Project 1 - X.Liu 10/2003-9/2006
e PhD Project 2 - C. Wang 10/2005-9/2008

e Post Doc Project - X. Liu 10/2006-9/2007



Conclusions - What have we learned ? Sirathelyde

B Academia
— Be flexible on IP

— Plan for some changes in direction (in a 3 year project)

— Clear unambiguous results (with confidence limits) f)
B Industry
— Be flexible on publications
— Ensure the research results will still be relevant in 3 years
— Be (reasonably) patient
B Communication is key
— Frequent

— Appropriate Level of Detail



Composites Knowledge Resource  &rathciyde
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The Challenge of New Product Development g";;;;hc

B Results! Why, man, I have gotten a lot of results. I know
several thousand things that won't work.

— Thomas A. Edison (1847 - 1931)

B Industry can no longer afford to waste resources doing it
this way

B Need better understanding and insights to guide more
efficient product development programs with higher
probability of success <:




XPS data - 2 Spectrometers Sirathclyde

1% APS coated Advantex fibres (Daresbury) 1% APS coated E-glass fibres (Daresbury)
TOA| C | Si | O [Ca| Al [Mg|[Na| N [C/Si| CN | SN | O/Si TOA| C | Si | O |[Ca| Al Mg|Na| N | B |[C/Si| C/N (SN | OfSi
As coated 25 2392094593039 00[00]|24| 1.1 ] 99 87 | 22 As coated 25 1309|174 (390(23|33[10]|00|36|25| 18|86 | 48| 22
45 | 1521214153642 141100]100115]1 07| 101 | 143 25 45 | 197 | 176 [ 485 (35(48(06(00]|24|29| 1.1 | 82| 73 | 28
9 | 96 | 211586153145/ 00(00]/09| 05| 107|234 28 90 | 194 17.0 (504 |36 |45(12]00| 17|22 1.1 |11.4]10.0]| 3.0
TOA| C Si O [Cal| Al [Mg|Na| N |C/Si| CN | SUN | O/Si TOA| C Si O |Ca| Al |Mg|Na| N | B |C/Si|C/N|Si/N|O/Si
WWE 25 249|188 1469133145100l 0016] 13| 156 | 118 25 WWE 25 (339]151(415(121(33]00]|00(25]|16]| 22 |13.6]| 6.0 | 2.7
45 | 17111921533 143154100(00107]| 09| 244 | 274 | 28 45 (2441160 (472 |35(45]|12)00|14|18]| 1.5 |174]114] 3.0
90 84 1201159953156/ 00]00(107] 041 1201 2871 3.0 90 (125|177 (5444056 |1.1)00(|1.1]|36]| 0.7 |114]16.1] 3.1
TOA| C Si O [Ca| Al |[Mg|Na| N |C/Si| C/N | Si/N | O/Si TOA| C Si O [Ca| Al ([Mg|(Na| N | B |C/Si|C/N|SVN | O/Si
HWE 25 |263(200(434(3.1|54(00(0.0]1.8[132]| 146 | 11.1 | 2.2 HWE 25 | 172 | 185(506 (26|57 (140023 |17|09 |75 ]| 80| 27
45 | 215|189 (508 |3.7|43(00(0.0]|08|1.14| 269 | 23.6 | 2.7 45 | 125|189 (553 (34 |57(09|00]|10|23| 07 (125|189 29
90 99 1193 |59.1 5258000007051 141 ] 27.6 | 3.1 90 76 | 1841606 |38 |55/09(00(08|24| 04|95 ]23.0]| 33
1% APS coated Advantex fibres (Sheffield) 1% APS coated E-glass fibres (Sheffield)
TOA| C Si O |Ca| Al |[Mg|Na| N [C/Si| C/N | Si/N | O/Si TOA| C Si O [Ca| Al |[Mg|(Na| N | B |C/Si|C/N|Si/N|O/Si
Ascoated | 25 1248192 46.1 [2.8[3.8[04[03[28[ 13| 92 | 7.1 | 24 As coated | 25 |23:0] 17747223 ]42/03]00|33)|22| 13|70 | 54 | 27
45 1200)194|503(34/40(/00]06]25]| 10| 82 | 79 | 26 45 | 17.1| 173|514 (28|49 |1.1[02|27|28]| 10| 65| 65| 3.0
90 [163)181]544(39139]07]06(23]09] 7.1 | 79 | 30 90 | 142|164 559 (3347 |1.1[04|21(22]|09]|69] 80/ 34
TOA| C | Si | O [Ca| Al [Mg|Na| N |C/Si| C/N | Si/N [ OfSi TOA| C | Si | O [Ca| Al |Mg|Na| N | B |C/Si|C/N|Si/N|O/Si
25 (261|182 | 46.1 (2.8 |47 (0. 022 14 | 11. . 2.
WWE 6 8 6 8 0.0 | 0.0 9| 83 5 WWE 25 | 283(169(442(20|54(06|00|28|00| 1.7 [104] 62 | 2.6
45 | 202|189 (507334308 (02|19 1.1 | 109 | 102 | 2.7 45 | 224 (161 (484 (24|54(09|100|26|20| 14 | 88 | 63 | 3.0
90 | 170|178 536 |38 |47(10[03]|20( 1.0 | 87 9.2 3.0 90 | 196|157 (519 (28|47 (1100|224 |21 | 12 |83 ]| 67| 33
TOA| C Si O |Ca| Al |[Mg|Na| N [C/Si| C/N | S/N | OfSi TOA| C Si O |Ca| Al |Mg|Na| N | B [C/Si| C/N [ Si/N|O/Si
HWE 25 | 222(193(487(29|46(00(00]|25] 1.1 | 9.1 7.9 2.5 HWE 25 | 243 (164|467 (23|55(10|00|27|14| 15|91 ]| 62| 29
45 | 174|187 528 |33149(08[0.0]|23(| 09 | 7.8 8.4 2.8 45 | 204 | 166|508 (2750110024 |11 | 12|89 | 72| 3.1
90 | 149 (179561 |40|43(07[02]|20( 08| 75 9.0 3.1 90 | 18.1 (158 (534 (3.0|48(09|00|21|22| 1.1 | 88| 78| 34




Contact Angle, water on glass slides 2.

Advantex glass

B Advantex is more hydrophilic than E-glass.
B Glass surface chemistry is different.

B Advantex surface had more polar (hydroxyl) groups than E-glass.

Why is this important ???

-OH groups are the principal sites for adsorption of, and
reaction with, water and sizing molecules h






