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Technology Readiness Assessment Stitched and
Unstitched Resin Infusion (SURI)

Objective: identify current state, potential future, and address market concerns for SURI

Resin infusion allows for lower cost, higher rate composite manufacturing.
What prevents its adoption, and can we address these concerns?
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Advanced Composites Institute Capabilities

Focused on Industry-Scale Development
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New Product Blueprinting: Voice of the Market
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New Product Blueprinting: Voice of the Market
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Outcome

215+ targets

Target

27 interviews

Test Method %

Manf. Consistency
Auto Preforming
Accurate Simulation
Trained Workforce
Microcracking

Fast Cure Time

Toughness

NCAMP Qual variation, cost, physicals
Manf. Consistency 99% non-scrap 6 sigma
Auto Preforming accuracy, output, cost
Accurate Simulation ety fabrlc“:, reSIL g
manuf. inconsistency
Trained Workforce learn “why”, local, ready
Microcracking match Boeing 787 prepreg T800s/8552
Fast Cure Time tact & tool time 50% lower EP2400
Toughness match Boeing 787 prepreg T800s/8552
Long Pot life improve 50% EP2400
Fiber Volume 60% + 1-3% ASTM D3171

Long Potlife

Fiber Volume

Market Satisfaction Gaps (MSG)

24%
23%
23%
22%
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Preference:

1. Importance?
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3. Targets?
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NPB results — Entire Market

Importance vs. Satisfaction
Entire Market
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NPB results — Market segments can ditfer

Importance vs. Satisfaction Importance vs. Satisfaction
Raw Material Suppliers Tier 1 Suppliers
10
10 [ I _
|Q NCAMP Qual | 0 | @ Trained Workforce
I 9 .
? | @Trained Workforce j @ Manf Consistency
I | '
w8 i @Auto Preforming o @Fiber Volume
c
Q © -
§ G Q @ Manf Consistency 'g Accurate Simul.
S [ = J—
Q 7 N N N S -_— S N N E 7 L & & & & &N &N B B B B _§ _§B | _F B = 1 8 _ &8 & & &I .
£ @riber Volume = @Auto Preforming
6 : Microcracking 6 m NCAMP Qual
I NN BN N B N S . .
: O @Toughness | Microcracking
5 5 |
: @Fast Cure Time : @ Long Pot Life
I .
4 I Accurate Simul. 4 : @ Toughness
: I
, i @long Pot Life i @Fast Cure Time
3
L2 3 4 5 67 8 9 10 1 2 3 4 s 6 7 8 9 10
Satisfaction Satisfaction

M I S SI S SI PPI STAT E A Wayne Huberty, PhD JAMS Technical Review

UNIVERSITY®




NPB results —- OEM
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NPB results — Market Satisfaction Gaps

Market Satisfaction Gaps How to read graph
70%
60% MSG > 30% is significant
50%

Mathematical transform of
importance. vs satisfaction.

40%

30%
Conclusions
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NPB results — the real Blueprint!

Problem Statements Target Test Method
NCAI Quafaon | VI ST € ey o ot alney), 1
Manufacturing Consistency 99% defect free 5-6 sigma
Auto Preforming Accuracy, quality, laydown rate , lower cost, flexibility Prepreg

Accurate Simulation

Drapability, resin flow, springback, 2D to 3D part, manuf.

inconsistency and structure, process (digital twin/thread)

Compare to test panels

Trained Workforce

Learn “why”, local, ready immediately

Placements

Microcracking

Match Boeing 787 prepreg. Correlation between
temperature, moisture, and microcracking.

Toray T800S/3900, Hexcel 8552;
1,000-3,000 thermocycles

Fast Cure Time

Tact time, lower cure temp.

4 h (50% lower than EP2400 @ 8 h)

Toughness

Match Boeing 787 prepreg. Expect RI can exceed.

Toray T800S/3900, SolvayEP2400, HexPly
M21E & 8552

Long Pot life

Improve 50%

20 h (10 h @ 100° C Solvay EP2400)

Consistent Fiber Volume Fraction

60% * 1-3%

ASTM D3171
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NPB results — the real Blueprint! — Auto Preforming

Topic Target

Pick and place accuracy + 2 mm
Fiber direction UD = 3°, fabric + 5°
Lay down rate 40-50 m?/h small course, 100+ m?/h large course
Fabric slitting tolerance +(0.005”
End effector tolerance (lap/gap) +0.002”/+ 0.008”
Course-to-course tolerance +0.015”/+ 0.015”
(lap/gap)
End placement +0.100” for up to ¥2 “ tapes; + 0.015” for 1.5” tapes

M I S S I S SI PPI STAT E 10/1/2021 Wayne Huberty, PhD JAMS Technical Review

UNIVERSITY®



Summary

Showed the process of NPB { Disyen )
i 7 [ pms ]
Collected Importance vs. Satisfaction plots (S

A 4

Determined Market Satisfaction Gaps for different market segments ” il |

A 4 |

Quantitative outputs to address

NPB results — the real Blueprint!
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Questions

Presenter. Wayne Huberty, PhD

Director or Research, ACI
whuberty@aci.misstate.edu
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