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:|  Ply Orientation and the Warp Clock :
8 .
z Angles - warp clock - layup code - symmetric stacks 2
s A
4 z
© El
§ ‘ REFERENCE DRAWING — NOT APPROVED DATA - THE SRM ALWAYS GOVERNS 2
3 SECTION A-A WARP CLOCK g
E (+45, 0/90)2S - EIGHT WOVEN PLIES 0° IS THE WARP, ALONG THE ROLL 5
g g
; 0 e 9 g
= s
c 1 = *45 . §
g 2 - 0/90 0° WARP
8 HALF -45° +45° g
£ 3 +45 B
s 4 0/90 d
y —- - — MID-PLANE z
= 5 0/90 >
2
§ 6 45 MIRROR 90° FILL 3
3 7 0/90 z
E 8 +45 ;
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% SAME MATERIAL, SAME ANGLE, ON BOTH SIDES B
- g
Q
E z
5 g
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s #
; DETAIL B PARTS LIST z
- AFTER CURE AND COOLING - EXAGGERATED S
§ 2
3 1 145 ply Shear: woven ply at 45° g
g 2 0/90ply Axial and side load .
% 3 Mid-plane Mirror line of the stack g
§ % 4 0° warp Reference, along the roll g
. 5 | +45°/-45° Measured from the 0° warp §
o 6  Unsymmetric Warps on cool-down g
&
% The layup table and the ply drawing in the a
z SRM give every angle. Copy them, do not guess. T
g SYMMETRIC: STAYS FLAT UNSYMMETRIC: TWISTS AND CURVES )f
s
8 :
= H
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g NOTES The Aviation Point. Structural repair reference il
3 1. Dimensions in inches. Do not scale: the SRM sets the values. f
2 2. For reference. The applicable manual always governs. 'F','ILE entati 2
c 3. Based on FAA-H-8083-31B ch. 7. y orientation g
g REVISIONS TAP-DWG-022 A NTS 10F1 5
§ REV DESCRIPTION DATE APPLIES TO g
z A Firstissue 2026-10-30 Laminates 2
; DO NOT SCALE DRAWING z
- El
2
ight-ply stack, warp clock, effect of an unsymmetric stack and parts list, after -H- - pp. 7-2, 7-3, 7- an - igures 7-3, 7- 3
E Eigh 1 k Tlock ff f i k d 1i f FAA-H-8083-31B 7-2, 7-3, 7-28 d 7-29 (fi 7-3, 7
5 49, 7-50). 5
8 F
3
F How a layup is written :
5
B
g Written as Reads as, outer ply first Plies Made from 8
£ (+45, -45, 8)S +45, -45, 0, 0, -45, +45 6 Unidirectional tape B
3 H
¥ (+45, 0/90)2s *45, 0/90, =45, 0/90, 0/90, 45, 0/90, +45 8 Woven cloth, quasi-isotropic 2
£ 5
5 ([+4512, 0/90)S +45, £45, 0/90, 0/90, 45, +45 6 Woven cloth, quasi-isotropic H
c 3
= B
E Symmetric and balanced: what an unsymmetric stack does ,
g g
> =
? Type Example Effect when cured g
c Symmetric, balanced (+45, -45, 0, 0, -45, +45) Flat, constant mid-plane stress E
g Unsymmetric, balanced (90, +45, 0, 90, -45, 0) Induces curvature 8
z Symmetric, not balanced (-45, 0, 0, -45) Induces twist 2
H
¥ Unsymmetric, not balanced (90, -45, 0, 90, -45, 0) Induces twist and curvature §
2
5 Key points Step by step 3
8 o
% * 0° axial, £45° shear, 90° side load (Handbook p. 7-2). 1. Find the layup and the part's zero direction in the SRM. )2;
" ¢ 0°is the warp; with no clock on the fabric, the direction off the roll. 2. Expand the code; check it mirrors about the mid-plane. g
5
4 ¢ Same material, same orientation for every repair ply, or an approved 3. Mark the roll direction on the fabric. g
& .
z substitute. 4. Cut each ply at its angle; label number and direction. 2
2 . " . f
¥ * Symmetric stack: flat after cure; unsymmetric curves or twists. 5. Lay up in SRM order; check each angle before bagging. E
5 * The SRM layup table governs; mark the part's zero direction. 2
= :
o
% SOURCES - FAA-H-8083-31B, AMT Handbook — Airframe, Volume 1, Chapter 7 - AC 43.13-1B, Change 1, Chapter 3, Fiberglass and Plastics o
. :
: :
g The Aviation Point - TAP-G-PLY-ORIENTATIONEducational reference only, not approved data. Always consult the applicable SRM, AMM, or AC 43.13-1B and your certifying authority. ,
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