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Figure B.i7 Predicted through-thickness 

strain (83) of model F3 
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Figure B.iS Predicted through-thickness 

stress (0'3) of model F3 
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Figure B.20 Predicted in-plane stress 

(0'1) of model F4 

© Central University of Technology, Free State



T~nscr 

-0 .001 
-0 .0012 
-0.001 '1 
-0 .001 6 
-0 .0018 
-0.002 
-0.0023 

Ly""" 

Figure B.21 Predicted in-plane strain 

{8]} of model F4 
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Figure B.23 Predicted through-thickness 

strain (83) of model F4 
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Figure B.22 Predicted in-plane stress 

{O']} of model F4 
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Figure B.24 Predicted through-thickness 

stress (0'3) of model F4 
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Figure B.25 Predicted in-plane strain 

(Sv a/model F5 
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Figure B.27 Predicted in-plane strain 

(sy 0/ model F5 
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Figure B.26 Predicted in-plane stress 

(0)) a/model F5 

Tensrr 

1.DlD2 
5.'HE 
3.9JB 
2.3283 
0.14114 
-0 .8328 
-2 .4135 

Ly''"' 

Figure B.28 Predicted in-plane stress 

(ay 0/ model F5 
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Figure B.29 Predicted through-thickness 

strain (83) of model F5 
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Figure B.3] Predicted in-plane strain 

(8J of model F6 
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Figure B.30 Predicted through-thickness 

stress (a-3) of model F5 
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Figure B.32 Predicted in-plane stress 

(a-J of model F6 
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Figure B.33 Predicted in-plane strain 

(8;) of model F6 
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Figure B.35 Predicted through-thickness 

strain (83) of model F6 
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Figure B.34 Predicted in-plane stress 

(0-;) of model F6 
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Figure B.36 Predicted through-thickness 

stress (0-3) of model F6 
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APPENDIX C. Recorded post-cure strains of nozzle-vessel connection 
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Figure C.] Post-cure strains at position] 
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Figure C.2 Post·cure strains at position 2 
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Figure C3 Post-cure strains at position 3 
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Figure C.4 Post-cure strains at position 4 
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Figure C.S Post-cure strains at position S 
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Figure C.6 Post-cure strains at position 6 
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Figure C. 7 Post-cure strains at position 7 
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Figure C.B Post-cure strains at position B 
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Figure C.9 Post-cure strains at position 9 
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Figure C.1O Post-cure strains at position 10 
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Figure C.13 Post-cure strains at position 13 
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Figure C.14 Post-cure strains at position 14 
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Figure C.15 Post-cure strains at position 15 
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Figure C.16 Post-cure strains at position 16 
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Figure C.I7 Post-cure strains at position 17 
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APPENDIX D. Post-cure stress and strain distributions in nozzle to 

dished-end connection 
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Figure D.S Predicted through-thickness 

strain (83) of model D] 

Von MisE'S 

Figure D. 7 Predicted Von Mises stress 
ofmodelD] 
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Figure D.6 Predicted throu~~h-,thit;kn,ess 

stress ((73) of model D] 

© Central University of Technology, Free State



Figure D.8 Predicted in-plane strain (EiJ) 

a/madelD2 

Figure D.l 0 Predicted in-plane strain 

(Ei» a/model D2 
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Figure D.9 Predicted in-plane stress 

(aJ) a/madel D2 

Figure D.ll Predicted in-plane stress 

(a» a/model D2 
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Figure D.l3 Predicted through-thickness 

stress (0"3) of model D2 
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Figure D.15 Predicted in-plane strain 
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Figure D.17 Predicted in-plane strain 

(8;) of model D3 
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Figure D.16 Predicted in-plane stress 

(0"1) of model D3 
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Figure D.19 Predicted through-thickness 

strain (83) of model D 3 
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Figure D.20 Predicted through-thickness 

stress (0"3) of model D3 
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Figure D. 24 Predicted in-plane strain 

(8V afmadel D4 

166 

Figure D. 23 Predicted in-plane stress 
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Figure D.26 Predicted through-thickness 

strain (83) of model D4 
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Figure D.28 Predicted Von Mises stress 
ofmodelD4 
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Figure D.27 Predicted through-thickness 

stress ((73) of model D4 
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Figure D.29 Predicted in-plane strain 
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(8J.} afmodel D5 

168 

Figure D.30 Predicted in-plane stress 

(0-/) afmadel Ds 
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Figure D.32 Predicted in-plane stress 
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Figure D.34 Predicted through-thickness 

stress (CT3) of model D5 
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Figure D.36 Predicted in-plane strain 

(&U of model D6 
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(&z) of model D6 

170 

Figure D.37 Predicted in-plane stress 

(aj) of model D6 

Figure D.39 Predicted in-plane stress 

(az) of model D6 
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Figure D.40 Predicted through-thickness 
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Figure D.41 Predicted through-thickness 

stress (a-JJ of model D6 
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APPENDIX E. Papers presented at conferences and publications 

• J F Oosthuizen & M A Stone, "RESIDUAL STRESSES IN CSMlVINYL ESTER 

RESIN LAMINATES DUE TO POST-CURE SHRINKAGE", Proceedings of the 1" 

International Conference on Composites Science and Technology, 1996, pp. 365-370. 

Published in Composite Structures, Vol. 39 Nos 3-4, pp. 303-307, 1997. 

• J F Oosthuizen, "POST-CURE SHRINKAGE STRESSES IN GRP TUBES", Paper 

presented at the 9th Wits RPIComposites Conference, Midrand, South Africa, 

September 1996. 

• J F Oosthuizen and W H Groenewald, "CURING STRAINS DEVELOPED DURING 

THE MANUFACTURE OF GRP TUBES", Paper presented at lIth International 

Conference on Composite Materials, Gold Coast, Queensland, Australia, 1997. 

Published in the proceedings of the I J'h International Conference on Composite 

Materials, 1997, Vol. IV, pp. 324-332. 

• J F Oosthuizen, "CURING "SHRINKAGE" OF GRP TUBES DURING HAND LAY­

UP", Paper presented at the Idh Wits RPIComposites Conference, Midrand, South 

Africa, October 1997. 

• J F Oosthuizen & M A Stone, "POST CURE SHRINKAGE IN HUBBED FULL 

FACE FLANGE", Paper presented at the 13th Annual Technical Conference of the 

American Society for Composites , Baltimore, Maryland, USA, 21-23 September 1998. 

Published in the proceedings of the If I. Annual Technical Conference of the American 

Society for Composites, 1998, pp. 827-836. 
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