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FOREWORD

This report was prepared in the Mechanics and Surface Interactions
Branch (AFWAL/MLBM), Nonmetallic Materials Division, Materials Laboratory,
Air Force Wright Aeronautical Laboratories, Wright-Patterson AFB, Ohio.

The work was performed under Contract F33615-82-C-5001; SB5448-82-C-0086.

The time period covered by this report was from June to December
1982. Dr. Won J. Park was a senior scientist from Universal Energy
Systems, Inc. and Professor of Mathematics and Statistics at Wright

State University.

Dr. Thierry N. Massard was a visiting scientist at Materials
Laboratory, Air Force Aeronautical Laboratories, Wright-Patterson AFB,
Dayton, Ohio, and a Chief engineer at the Commissariat L'Energie

Atomique, Montrouge, France.

The equations and table numbers which appear in the fiow charts are
the same as in Introduction to Composite Materials, co-authored by
S.W. Tsai and H.T. Hahn, published by Technomic Publishing Company,
Westport, CT, in July 1980.

Those who want to receive the programmed magnetic cassette tape

should contact Stephen W. Tsai, AFWAL/MLBM, Wright-Patterson AFB,

Dayton, Ohio 45433, Tel: 513-255-3068.
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SECTION I
USER GENERAL INSTRUCTIONS

The program language for PC-1500 Pocket Computer is BASIC and the
elementary part of BASIC program instructions are given in the

SHARP Intruction manual, which comes with PC-1500 Pocket Computer.

The 8 K RAM should be attached to the computer to increase its
capacity. Printer is necessary for Version 1 and 2. If not

available, choose Version 3 of the program.

The programs are called SYM-LAM 1, SYM-LAM 2, and SYM-LAM 3. They are

three different displays of the same calculation:

SYM-LAM 1 (Version 1) aives vertical printing on the paper,

SYM-LAM 2 (Version 2) aives horizontal printing with matrix form
on the paper,

SYM-LAM 3 (Version 3) gives results on the display window and

does not require the printer.

The programs are started in mode RUN by instruction RUN (press the

keys [R] [U] @ and ). User is quided through the

programs by simple questions. The user types the chosen answer

and presses the key .




(4)

(5)

The programs are recorded on a magnetic cassette with tape counter

readings:
SYM-LAM 1
SYM-LAM 2
SYM-LAM 3

0 - 200
250 - 400
450 - 540

Instruction CLOAD "SYM-LAM 1" (“SYM-LAM 2" or "“SYM-LAM 3") is used

to load the program from the cassette recorder to the computer.

The program considers only symmetric laminates of composite

materials.

)




SECTION 11
CONTENTS OF PROGRAMS

The program performs specific operations and computations of

composite materials:

(1) Description of the laminates.
- number of angles
- number of plies for each angle
- number of core plies (for flexural stiffness of sandwich
plate only)
(2) Inplane stiffness of symmetric laminates.
- modulus and compliance
(3) Engineering constants.
(4) Normalized in-plane stiffness.
- modulus and compliance
(5) 1In-plane strength.
(6) Stress failure enevelope.
(7) Strain failure enevelope.
(8) Flexural rigidity of symmetric sandwich plates.
- modulus and compliance

(9) Flexural strength of symmetri¢ sandwich plates.

REMARKS :

(a) The materials constants are stored in the program. When




REMARKS: (cont'd)

"MATERIAL N. =" is asked, input the material number or press M,

which gives the menu for materials numbers:

1 - T300/5208

2 - B(4)/5505

3 - AS-3501

4 - Schotchply/1002
5 - Kevlar 49/Epoxy

To add other materials (up to 10), user should type (in PRO mode)
for a material N. = x: (line 10 * x)
10 * x: DATA "Name of Material", Ex’ E ., Vys Es’ h., X, X',

y 0’

Y, Y, S: RETURN

An example of adding a new material (Aluminum-material number 6)

is as follows:
Set PRO mode, write 60 DATA "ALUMINUM", 69E3, 69E3, .3, 26.5E3,
.125€-3, 400, 400, 400, 230: RETURN and press [ENTER] .

The unit of engineering constants are in MPa and thickness is in

meter.

(Do not forget to save the modified program on the cassette tape

using instruction CSAVE "SYM-LAMI" ("SYM-LAM2" or "SYM-LAM3"). The

menu is set automatically up to date.




(b) The order of angles to be entered starts from the angle closer to

(c)

the mid-plane. This is very important in the flexural rigidity

and strength computations.

The value of F;y was programmed as 0 = --;'12- in the program step

1025. For F;y # -%—, the new value should be entered directiy

in the program at this step (mode PRO).




SECTION 111
PROGRAM DESCRIPTION
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(B) KEY OPERATION PROCEDURE (T300/5208, [04/904]5 and version 1)

DISPLAY & DISPLAY &
OPERATION PRINT OUT & REMARKS OPERATION PRINT OUT & REMARKS
IRIUIN]) ENGINEERING CST}- Y/N?
LNTER] El-o 95, 991GPa
COLOR (0,1,2,3) | Color Numbers E270  95.99 aFa
EE 0 - black 2 - green vzlg o 238 a
1 -blue 3 -red vl20 2.030
MATERIAL N. = TS
(M for MENU)? . V620 2.200
Menu for Materials v260 ?. P90
MATERIAL N. = NORMALIZED CST |- Y/N?
(M for MENU)? NORMAL 12ZED CONST
Eg 73085208 MODULUS
Allx 96.978GPa
DEFINE THE LAMINATE A22x 96.8/8GPa
HOW MANY ANGLES al2x 2.896GPa
aB6% 7.178GPa
&@ A16% 9.P2B8GPa
ﬁg%ia ONGLE | - 98 INU. MAT. (TPa)-1
NO. OF PLIES NO.GCi° PLIES = 4 COMPL 1ANCE
aNGLE 2 - B
e | N6 e s - s 1987
ANGLE = N.OF CORE PLIES 9 al2% -9.3:4
Eﬁfﬁﬂ 066%  133.470
al6% 2. 008
NO. OF PIES a26% 2.000
ﬁmm IN-PLANE STRENGTH - Y/N?
. S N1 = 1.P@OMN/ |
N. OF CORE PLIES %ﬁﬂ N - 2 APPMNm
%m Nl = (T%ﬁm NE 2. ARONN/m
q ? AONT? A
IN-PLANE STIFFNESS - Y/N? T ) S
IN PLANE STIFFNE : N D A
EE MODULUS N2 = ENTERT 1. oh et
All 182. 1S/7MN/m
A22 192. 157MN/m < 4. 37
Q12 5., 793MN/m N 4., 02
a66 14, 34PMN/m Sam - 2DEB.EIRMYC
a16 2. PeAMN/mN6 =
a26 3. BBBMN/m
ONL L A
COMPL 1 ANCE A
ol S5, 288m/kN N oo
022 3., 7208m/7kN Samer BR!, BRI
al? A. 157m/kN i
a66 69. 735m/kN K R
al6 2. PBBm kN N - &, WR
a26 2 Tam (% I I P

. 208m/kN




DISPLAY & PRINT OUT & REMARKS |DISPLAY & PRINT QUT & REMARKS
OPERATION OPERATION
FAIL. EhVE ESS - Y/N? COLOR NO. IS =
ANGLE 0“ ANGLE NO. IS =
[ENTER %Tfﬂ
COLOR NO. i NEW SCAL Y/N?
\
%@ ENTER]
ANGLE NO. i
FLEXURAL STIFFNE FS - Y/N?
Em %E FLEX. STIFFNESS
COLOR NO. MODULUS
NTER ] D1} 1P6.918N.m
ANGLE NO. is=(*) n22 21.186N.m
D12 1.93IN.m
NTER] D66 4.780N.m
NEW SCALE - Y/N7 D16 P.PPBN. m
n’6 9.B20N. m
Ebifﬁl (*)Entering an angle
W=2? number greater than INU. MAT. (kN.m>-1
(€] the number of angles COMPL IANCE
EN on the laminate ter-
minates the graphic g;; qg'ggg
operation 412 -8.853
6 p3. 285
ANGLE NQ._i Jo0 2p0.200
By, 426 7.0909
COLOR NO. is= ENGIN. FLEX. CST} - Y/N?
- E1-¢ 160. 113GPa
&@ F2-¢ 31.726GPa
ANGLE MO. is= F6-f 7. 163GPa
%EE v21§ ?.091
v12¢ n.p18
COLOR NO. i Vb1 f 9. 900
| vl 9. 702
uB2 ¢ 2.0900
ANGLE NO. i w26 f 9. 009
NT - NORM. FLEX. CST.|- Y/N?
> V] NORMAL 1ZED CONST
v RRIDR 4 160. 378GPa
ENTER N22% 31.7796Pa
FAIL. ENV. IN STRAIN - Y/N? D12% 2. 39%GPa
STRAIN SPACE N66% 2.1 7A6Pa
N16% P.PPRAGPa
ANGLE NO. IS = 9.02p222 D26% . BYAGPa
- INU. MAT. (TPa>- 1
] &ES_T_! COMPL TANCE
COLOR NO = - ‘ Sk 6.245
% Al d22% 31.51R8
- d12% 0. 569
ANGLE NO. = d66% 139,421
% d16% 8. 900
A26% 7. 200




2.
Sem-= 7213.87221Pa

DISPLAY & RINT OUT & REMARKS | DISPLAY & PRINT OUT & REMARKS
OPERATION OPERATION
FLEXURA Tnsuenf 7 ANGLE 2 - 2
R+ = 8.909
Ml - { Sgm+= 1182.969MFa
n = 1.aaaﬂnu e - .ol
M2 = ) R- = .
B e g Son s 1908 B
MZ = QNGLE 1 = 98
R+ = 8.000 At the end of the program it starts
% Sgm+= 1233.541MPa} aqain to IN-PLANE STIFFNESS. To end
M6 = R- = 294 or stop the program, press the key

L.




(C) MEMuxY CONTENTS

%//70 DESCRIPTION [VERSION ,%/'701» DESCIPRTION |VERSION /%%oh DESCRIPTION [VERSION
2 11213 ¥ 1{2]3 ¥ 11273
' 0 f
A E, S Y A2) B3 E
0 £
B E, T S A3)lEe  Eg
C 0 f
vy u Xo A(4) Vo1 Yoy
D A 5 0 " f
Es v Yo (5) vi2 " Vy2
(1. -1 scale o . f
F m=(1 Vx\)y) W factor X A6) Vo1 " Vel
¢ k = number A7) 0 f
of Angles X X Vig v16
H * A o u f
Y y (8) [ Vep " Vo2
I * * 0 f
z A(9) Vog Vg
J * AA xk B(l) N+
* N-
K N1 M1 BB * B(2)
L N2 M2 cC ** B(3) ot
X
ML N Me 11 * A 1« B(4) i
N * LL * A 1| saoy  fn
0 Fay PP * 41 B(2o) M2
P X 7 * B(21}  Hy
Q X! XX * 3(23) Hl
R Y £9 ef B(24) H
A(1) 184 i 2
10




4§%22 oEscrIPTION HERSI 1%%%9 DESCRIPTION HERSION 45%?1 pescriPTION HERIOH
o | F u(a1) 6, V(16) | Ags  Dgg
Y
u2)| ¥, u(22) Bgg VA7) | Ay Dy
w3 | Fy, u(23) 6, V(18) | Ays Do
v | F, u(24) 6, v(19) |a], dj,
us) | F, V() | A, D V(20) | 2y, dy,
ue) | V(2) | A, D, v(21) | ap, a1,
un | o, v(3) | A, D, V(22) |age  dge
ue) | o, V(a) [Age  Dge V(23) |ays  d)g
ue) | s, V(s) |A Dy V(24) |age  dng
U(10) Gss v(e) A26 DZ6 v(25) graphic i
| variables
()| 6, v |a; 4 V(31) X
ui2) 6, V(8) |ay, dy X(1) Q,
w3« Vo) |a, dy, X(2) Qyy
u(1a)| A V(10) {ag  dg X(3) Qyy
u(1s)| 8 V) [ay,  dpg x(4) 0
u(16)| o* R+ V(12) |aye  dog X(5) m?
u(17)| €' R- v(13) [ A} D), x(6) | m3n
QL) BN v(14) [A;, Dy, x(7) | mén?
u(20)| G, v(15) |A], D, x(8) | mn3
11



* Control variable
x - memory is not applicable

** - Formate or Printing variable

12

o}

= rotation angle for ellipse
A' - E = Coefficient of eiliptic equation rotated

DESCRIPTION PERSL DESCRIPTION PLERSL pESCRIPTION PLERSION
112 1]2]3 112
b4 " n
X(9) n Y(I) 0; L$ Vip
h2 h3 1] "
X(10)| h, & 13 2(1) n, M$ Vay
X(ll) A$ "11“ NS "\)16"
—4 Qy 5
X 16 g 1] " 1] H
(16) BS 22 0$ Ve
0 L1} n " 1]
X(17){ €3 Kk c$ 12 P$ Vos
0 " 1t " "
X(18) €5 k2 D% 66 Q$ V62
X(lg) Eg k6 ES "16" Ts(l) u "
X(ZO) CX F$ "26" T$(2) How B
X(21) ey G$ Y/N AAS(1)| “MODULUS"
X(22)| e H$ ANGLE AA$(2) ['COMPLIANCE
X(23) m2 I$ "E1-" W$ "MATERIAL"
MATRIX
X(24 2 ngo_n ENTRY
(24) " Js £2 ¢(1,J) VARIABLES 1 x
X(25) mn K$ "EG-" £ h,
X(26)] x(1)
X(29) x(4)




(D) SAMPLE PROBLEMS

1. T300/5208, [0,/90,/+ 45,) (Version 1)

2. T300/5208, [04/904]S (Version 2)

3. T300/5208, [0/90/_4_'_45[C0RE4]s (version 1)

1. T300/5208, [02/902/:452]s (Version 1)

T ; LR - 1,350
3005208 NORMAL 1 2ED CONST T 15 v
ANGLE a5 MODULUS Gom = B25.@25M 3
s P TES -
oo L 2 at1x  76.368GPa
NO.OF PLIEG = 2 A22% 76. 3686Pa ANGLE 3 = ou
QNGLE - q@ 912* 22. 6876Pa Q+ B. ri:’. "‘-
NG.OF PLIES ) RBEX 26.888GPa “ 29, PO
l QNGLE 4 = 7 ﬂlﬁ* 8. QQBGPQ .;‘_5‘“,‘ .”76. - :"'t'
NG.OF PLIES = 2 AZ0% 9.08006Pa
- P 2.
N.OF CORE PLIES 2 INV. MAT. ¢ TPa)~1 : &. AP
IN PLANE STIFFNE COMPL 1ANCE Sw P92 BREM
MODULUS allx 14.352
a1l 152. 736MN/m 022% 14.352 aeGie 4 = P
a22 152. 736MN/m ol2x -4.248 - REE
Q12 45.214MN/m ab6% 37.281 N 14,202
066 53, 76BMN/m al6x 2.008 speL@il .
a6 2. PBOMN-m a26% 8.0920
a26 9. PBBNMN,m & Lo
N 16. ARd
N] = 1.808BMN/m Qo GEt L4 TM-
: , : N2 2. ABANN/m
COMPL JANCE NG - 2. APBMN ‘m “TRESE SEALG
o1l 2. 176m/kN A
a22 2.176m kN ek S
612 -2.124m/kN n ,4-33‘
a66 18. 6@8m kN - 24.000 1875. 8ttPa
al6 8. 888m kN Sgmr= 4. 935MPu
a26 . 080m/ kN
R- 1,350
El-o 69. 675GPa N- - 12.000
£2-0 69.6./5GPa Som-- (2%, B729MPa
£6-0 26.880GFa
V210 8.296 ‘
vi2o A.296 ANGLE /2 45
vble 2.080 R+ “ﬂ-r’93
| v160 2. 200 N+ ;4,000
vB20 ?.720 Sam+ 46, A88M-
' 4260 2. 000
;
t 13




¥ STRAIN SPACE INU. mAT. (TPa)-1
COMPL 1ANCE
11k 8.827
9.02p222 322% 15 305
d12% -9.871
66X 85. 131
J316% -2.642
326% -4.794
Ml = 1.888MN
M2 = 8. 28NN
M6 = 8. 88BMN
FLEX. STIFFNESS
MODULUS ANGLE 1 =  -45
R+ = 9.001
D11 76.842N. m Sgm+= 2349.468MPa
no2 44.692N. m
N12 S.216N.m R- = 0.083
D66 8.865N. m Sgm-= 4963.999MPa
D16 2.629N.m
n26 2.679N.m ANGLE 2 = us
¢ INU.MAT. (KN.m)>—1 R+ =  p.e0@
COMfDL'mNCE " Sgm+= 1082, 2081MPa
R- = 9.001
1
3;} éijégg Sam-= 2954, 782MPa
412 1.3
3?2 1%;:22; ANGLE 3 = CT)
426 2.192 R+ = 0.0088
T Sgm+= 584, 184MPa
F1-¢ 113, 287G6Pa
, R- = 2.002
F2of o Oo.aaanta Sqm-= 3149.567MPa
VAR 2.0n98
jé{i .S'?gg ANGLE 4 = )
o1f 2. 11 R+ = 9.0200
B f 2 413 Sgm+= 818.812MPa
w26 3.056

000

=B,
NORMAL [FD CONGT Sgm-= 1143.139MPa

MO e S

Nilx 110, 7636P.
N22x 67.0380u
N12% 7.824GPa
D66 X 12.9A87GFu
D6k 4.718GPa

N26x 4.9186GPa




|
| 1048818 8322 =-wbS | acviE” 80V "2 202 ‘¢
. eeee v = N e2e ¢ ¢lv'@: »1E"@-
| 9cES P S 200 "¢ »1€ @8- Civ el
| | PWGGEE "EcE =+wbg 1-0d] CiYkoO
_aazmm@m.momﬂ =-w6s | 28R ZC = N
28002 '8 = -N|  (9bc'O = +d Bcl ¢ a0e @ gee e
| pSIZ°¢ = -y 26 = 1 375Nb gee e 3ce 96 9e8°Z
°dUBZBB 189  =+wES | @83 ‘e 968 °¢ 8¢ 96
paoee " Z! = N YNKZB'@ = 9N b4 ol )xb
- I ¢Eg9ET __— WoNHRB B = 2N
308dS SS3IALS @ =2 379Np CNU@BTT = IN [310W 0321 WUA0N
(Ve
t _ -
eee g 0gz~ | GEC'B9 vee 0 000 e :
gee '@ 0zgn | 0@ v 8@l (Gl .-
@000 ogrn | 20e "¢ (5178~ 88Z°S | @ S3I7d 3d03 40°N
P0e 0 orgn [-CW/NA) ()2
ec0 ‘@ CTAL BYE b 200 ‘0 000 "o . b = S317d 40 ON
gce ' oren 000 '@ ¢S1°Z6T €6¢ 'S | @ = Z 319Nb
049@¢1 ¢ 0-g3 000 '@ €6¢°G ¢Si 26l p = S3IId 40 ON
049166°G6  ©0-C3 WoNL o (e @6 = I IT9Nb
°49166°G6  O-13 "5401S 3INYT N1 80CS/00EL

(2 uoLs4ap) tY06/%0] ‘sozs/o0el 2




T

VdWECS "GBCT =-wés
1609 = -3
PdWE96 (811 =+wbg
880 ‘o = +4
e = Z 319Ny
!
5 1%]17% I }gZn
@00 "0 yzgn
000 '@ jgin
%1% 3Ign
8la'e 3zrn
[60°9 jren
B49YEGT "¢ 34-93
°d99Z¢ " 1€ 3-23
DJIETT "89T 3-13

°dWZ¢B ETZ¢ u-emm_
vee o = -mn B¢y BET
PAUIbS "ESZT =+ubg | 084
200 g =+
200 0
NUBB'@ = 9u 202 '@
NWege'ea = zu
NGB T = [l
S8Z ‘602 eee @ 2009
000 '@ 8¢Z ¢t £68°0-
000 '@ €68 8- 89€ 6
[=CW NAY (R
88¢ b 2020 2089
000 0 981 " 12 1€6°1
000 '@ 1€6°1 816901
W N (g
44115 X374
o!w

151517 %)
glc le
69G°0-

5]
6LCIE
968°¢

200 o
696G "@-
SbZ°9
[-Ddl CCtyxp
20808 "o
g968°¢
8¢€ "@91
vd9 ¢C1Hyxa
"X374 0321 T6UN0N

329dS NIUNLS

16




3. T300/5208, [0/90/+45/CORE,],

T390-,5208

ANGLE ! =-45

NO.OF PLIES = |
ANGLE 2 = 45

NO.OF PLIES = |
ANGLE 3 = 98

NO.OF PLIES = |
ANGLE 4 = B

NO.OF PLIES = 1
N.OF CORE PLIE 4

IN PLANE STIFFNE
MODULUS

Al 76.368MN/m
a22 76.368MN/m
a1z 22.687MN/m
a66 26.888MN/m
al6 -0.080MN/m
az6 -8.PAOMN/m
COMPL I ANCE

oll 14, 352m7kN
al? 14.392m/kN
al2 -4,248mskN
066 37.281ms kN
clb B.A0OM/ kN
026 D.0200m kN

El-o 69.675GPa
F2-0 63.675GPa
[-6-0 26.888GPa

v2io B.296
v1Zo 9.296
vblo 2.0900
160 [ %1%1%)
620 B8.0900
w260 9.0089

NORMAL [Z2FD "ONST
MOBULUS

Gl1x 76. 368GPa
A22% 76.3686Pa
N12¥% 22.682GPa
a66% 26.888GPa
Al6X ~-8.8080G6Pa
a26x ~-8.00aGPa

INU, MART. (TPa)-1
COMPL IANCE

all¥ 14,352
022% 14.352

al2% -4.,248
ab6% 37.208)
al6x 9.008
a26% P.090o
Nl 1.800MN/m
N2 = N.22RAMN m
NoO = P.00OINMN - m
QNL}LE ;o= =48

R+ = P. 346

Ni = z4.000
Sgm+- 346, 395MPa
R- = Rn.679

N = O 71 1%
Sgm—-=  £575.0751MPc
GNGLE 2 - 45

K+ - 2,346

N+ = L. PR
Same= 34,4350
K- E Hob 'S

N = NP %1515
SV T ST % Pt et 2101
ANLLE < - 84
K LU

Nt : < Aa
Sgmner- AN JIRR I B 201
N~ .8

N I

Sam ] SRAMYY,
ANLLE 4 A

R+ = N.HRYg

N+ : 1A, ARe
SymEs SO S B U0 B LY
- - .60

N : St A
Sam - ny, 41 Mg

17

(Version 1)

STRESS SPALr

200F.BNPQ

STRAIN SPACE

P.022222

FLEX. STIFFNESS
MODULUS

011 52.932N.m
D22 43.535N. m
piz 9.43iN.m
Nn66 11.984N.m
D16 1.674N.m
D26 1.674N.m
INU.MAT. (kN,m)> -]
COMPL IANCE

dll 18.716
d22 23.983
dl2 -4,213
d66 84.128
di6 -2.166
d26 -2.762




r—— e

El-f 76.879GPa
E2-¢ 62.5426GPa
E6- 17.829GPa
v21f 0.213
vi2f§ 9.125
vblf -8.103
vib s -8.825
vB2f -0.115
V26 ¢ -8.0832
NORMAL IZED CONST
MODULUS

Dllx 79.338GPa
D22% 65. 3336Pa
D12% 14.2376Pa
D66x% 17.976GPa
D16x 2.5116Pa
D26x% 2.5116Pa
INU. MAT. (TPa)-1
COMPL I ANCE

dllx 13.144
d22% 15.988
dl2x -2.898
d66% 56.086
d16% -1.444
d26% ~1.841

M1
M2
M6

[ ]

ANGLE
R+
Sgm+

Wit

R- =
Sgm-=

1.9888MN
8. 20BMN
8. 808NN

1 = -45
8. 000
61>.319MPa

.08
1258. 885MPa

2 = 45
9.000
486. 483MPa

p.080
1115.317MPa

3 = 99
8.8808
342.839MPa

B.08!
1739.766MPa

4 = ?

9.0080
606.418MPa

1% %]%1%)
684. 798MPa
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t:

2:
3:

i

29,

38.

.DARTA

s INFUT

L OATR

,‘3"-l--l!ll-I-"-!!!!!!!!!!!!!!!lllll!lIIllllllIl-l---...'

“SYM-LAMI":
INPUT “COLOR ?
(8, 1,2,3)";CC:
COLOR CC

TEXT

DIM X(38), ¥(208
), 2¢28), U235,
a¢31y, B(31), Ve
24), A$(2)

1y, 227
120, 66Y, 16
Yy 126"

RESTORE 4:FO0R

[..1T0 6.READ @
$CIDINEXT

:naTa "EI-Y, TR2

Sy EB-, w28
Lhul12Y, BT,
V1B", TuE2", "2
6 i

JRESTORE 6.0 0R

12970 /iRt AN
B@$IriNEXT
"MATERIR
L N.=<MFOR ME
NU»'; C8: 1F G$-=
"MHGOTO 185

1=UAL G$XxiA:

S0suUB
RESTORE 1.ReRD
Ws, 3,8, 0D, H.°
LRy S, T
LORINT W$:COTH
288
T3 5.28
g .81 3, 12,3k
E TS < R T P
VONE 20 A, 1O
2, 44, 245, 068.
R TURN
aTA T RL4AY /700D
45U, 28403, 8.t
3, .03, 0,933, .
HAS TRC RS ot Pl
Ad, A1, 22, 6.
Ry 7TUIRN
naTa "asSsandt e
. 138’3, 8, 96k 3,
38, 7. 1AE3. .12
“p-3, 1447, 1447
51,7, 286, 93:
RE TURN

(E) PROGRAM LISTING

1.

SYM - LAM

49:DATA “SCOTCHPL

58:

68:
70:
88:
39:
188:

199:

131

195:

192:

200:

218:
22Q.
238:

260:

278:
280:

290.

PUSING

Ys1282°, 38.6£3

,B.273, .26,4.1

43, . 129E-3, 18

62,610, 31, 118,

22:RETURN

NAaTA "KEULAR 4

9-EPOXY ", 76E3,

5,.5F3, .34, 2.30

£3, .125k~3, 140

9, 235, 12,53, 34

:RETURN

pDATA + ¢

RETURN

DATA "

RETURN

DAaTA v .

RETURN

naTA v

Rt TURN

NaTAa

Ri- TUIRN

USING "&RRE&HHH

dig. 844"

RETURN

TERAREREE

LLEEERERL":

Ri TURN

FQR 1=1T0 10:

GOSUR 1%18:

RESTORE 1¥%18:

READ W3

oausE I, -
WS NEXT 1

GCoT0 B

LE (1):Q8$C1)="

MONJLLIS . as()

~ M COMPL TANCE™ .

an--190:88=191

PAUSE "DEFINE

THE LAMINATE"

o1/ 1-CXCXBrA

D]

X 1)=b%A, X(2)=

xR, X(3)=FXC¥B

. X(4)=D

INPUT "HOW MAN

Y OANGLES= 3D

FOR 1=.10 G

INPUT "ANGLE="

VYO

HE="ANGLE "+

STRs (l)+¥

—1t

19

386:
31Q:

315:

316:
317:

318:

321:

324:
227
328:

EIE1%
3

3409:
35Q:
369

6

325
A80:
19

apt.

apo:

ary.

493@.:

a49):
5p8:
585.

3 INPUT

LPRINY H$;vI)
INPUT “NQ.OF P
LIES=";7C1)
LPRINT " NO.OF
PLIES = ;2]
)
NEXT 1
INPUT “N.OF CC
RE PLIES=(FLLX
YU @)
LPRINT USING
S RARBELEEEEREE
LHHH" N, OF LU
RE PLIESY; Z7(8)
PAUSE "ANSWER
VveN FOR LISTIN
G
“IN-FLAN
FOSTIFENESS -
VoN?' S GS
X$-"IN PLANL &
TIFENESSY
COSUB 6788
GJSUB 6880
FOR 12170 &
OSUB 7pPo
XCIPY=nCIR) 42X
Ex2¢)>
GOl 2% IO XE
HOSUR 1108
NEXT
RGP, WX
d$=rMNIme L
LY GhslE 38
1%}
o700 54V
ot 1YL LDLOR
TOSUR BR:
PRERINT X$, 3807
ToR+IDILE (O
SUR A =0R
T 6
LPRINT
Qgl>; 2
wXi3Ll$
NEXT

2+

LUHRS$
CIeTTOX

T:RETURN
FoC))s(0DLOR !
H$=riran

PR O1-1T0 9
XXsip-30 00 103
THEN LET XX,
ysg="r

e R R ———




518:

015:
518:
549:
560

588:
585:
598:

532:

6009:

682:

685:

61A:

615:

620:
630:

640:
645:

658:
679:
6/2:
6/5:
689:
684:
688:
6388:
/90:

/18:

GOSuB 198:
LPRINT @$(l1+8)
+CHR$ Z;aClixX
X;Us$
NEXT ]
RETURN
GosuB 899
Xg=""32=92:TT=
6:XX=1E3:U$="m
kN IF G$="VY"
GOosuB 388
GOosuB 1209
Z2=111
INPUT "ENGINEE
RING CST - Y/N
? 508
IF G$="Y"GOSUB
439
INPUT "NORMALI
ZED CST - Y/N?
"5 G$
x$="NORMAL [ ZED
CONST. "
2=65:TT=12:%XX=
1E-3:U$="6Pa":
IF G$="Y"GOSUB

630

x$="1INU, MAT.(
TPad>-1"
7=92:TT=18:X%XX=
1E6:Us="":1F G
$="Y"GOSUB 6302
GOTO 1388

L ¢1):60SuUB 1
91:LPRINT X$,9
$¢(TT-9)/6+1):
LE (D

FOR I=1T0 6
GCOSUB AR
LPRINT CHRS$ Z+
@sCly+rxr;UCTH
TTHYXXX;U$

NEXT 1:RETURN
FOR J=187T0 16
X(J)=RINEXT J
RE TURN

FOR I=1TOD 6
Uclr=n

NEXT |

RE TURN
X(5>=(CNS Y1)
y~ng, X(6)=(C0S
Y(I))n3%XSIN Y(
1>

X(2)=(C0S Y
XSIN Y(I))In2, X
(8)=C0S YCI)¥(
SIN Y(I))n3

228:

740:

250:

7609:

’70:

788:

78@:

795:
808:

820:
825:

839:

540:

858:

860:

988:

X(9)=(SIN YD
)ng
XC11)=XC1)%XX(D
YHX(2)%XX(9)+2%
X(2DX(X(3)+2%X
4>
X(12)=XC1)%X(3
I+X(2)AX(D)+2%
X(2)XK(X(3)+2¥X
4))
X(13)=X(2)%(X(
1)+X(2)-4%X(4)
Y+X(3IX(X(SI+X
9>
X(14)=XC2)%X(X(
1)+X(2)-2%X(3)
J+X(4)%(X(D)-2
XX(2)+X(3))
X(19)=XC1)XX(6
Y-XC2)¥X(BI+(X
(8)-X(B6)>¥(X(3
Y4+2%X(4))
X(16)=X(1)¥X(8
Y-X(2)%RkX(BI+(X
(B)-X(8))X(X(3
Y4+2%X(4))
RETURN
DT=UC1))XUC2)%¥U
(4)+2%U(3)%¥U(6
YXUCS)-UC2I%UC
S)~2-UC4)¥V(3)
A2-ULLDOXV(BIN2
U(2)=¢UC2)%x0U4
Y-U(BIn2)/DT
U(8Y=quCll¥xud4
Y-U(S5)IA2),DT
U(CS)=C(UCS)YXU(B
Y-UC33%UC4))/0
T

U1 =(UCT I ¥ULC
2)~-U(3y~2>/DT
UC11)=CUC3)%UC
65)-UC2)¥U(S0)~
DT
UC122=CUC3)%UC
F)-UCIH¥UCBII s
DT

RETURN

1808:.UC1)Y=1/P/3, U

(2>=1-P-1/0

1810:UC3)=1/R/5, U

(4)=1/R-1/5,
Uesy=1s1s1

1928:U(3>~17Rs5, U

(4)=1/R-1/5,
uesHy=1s1,T1

1825:0=-1/2

20

1839:

184@:

1938:

1868:

1978:

1882:
1108:

1118:

1138:
1200:

1219:

1228,

1238.
1235:

1237:

1240:
12720

U6 =0%d (UCl
YRUC3))
U2)=UCl ) ¥X(
1)~242%¥UCB) X
XCIIXX(3)+U<C
3)XkX(3)IN2
U8 =uClxX(
3)N2+42%UCB)¥
X(3)%xX(2)+U(
3)XX(2)n2
U8 =UC1)¥X(
1)¥XX(3)+UC6)
X(XCID¥X(20+
X(3)n23+UC3)
¥X(3)¥X(2)
UCIRA)=UCI)I¥X
(4)n2,Ucll)=
UC22%XC1)+UC
4)%¥X(3),UCl2
Y=UC2)¥X(3)+
U4 xXx<2)
RETURN

Ul =UCl+U(
IYXXC11), U2
Y=UC2)HUCIDX
X(12),J(3)=V
(3)+UCIHr»xxd]
3)

U4 :u4)+UC
1)%¥X(C14), YD
»=USX+UCI X
X(15),UC6r=y
(BY)+UCIHIXXA]
6>

RETURN
ACly=1-%XCil
sUCD), AC2)=1
sXC1RI/UC8),
AC3x=17,XC1B)
Ui

I BIEVIGS DAY
(2, A(H)=-UC
9,08, ALB)
=Yl 1) sUC)
ac2)=UclilHzv
€1R), A8 =UC
12)70¢8), A9
Yy=UC12)/0C19
)

FOR J=1T0 6
J(J+ 122U
s7XC1R)
J(J+18)=UCI+
6)XXC18)
NEXT J
RETURN

— v e ey e




— r— y— R
Cre ) IX(28)=XC1 2%
5 1389: TEXT :COLOR 1568 XE§3)*X(18)* 1680: LPRINT "Sgm-
*zza-?upur C1N X(24)+XC19)X ="3BC4); "MPa
sRelde s T e X(25)
NE STRENATH 5. RETUR
AnNE Tfﬁ‘-l 1578:X(21>=XC17)¥ 1685. RETURN )
YoND LG X(245+X¢185% 1709: GRAPH . LOLUR
B b [ B
1338.Lk (1). 11 GS$ X(23)-X(19)% 2
[*a"N'GOTO 260 X(25)5 1781.GLCURSOR (12
SN 1580@: X(22)=2%X (25 9, -128):
134@: 7 V8. US="TIN/ ¥ (18X SORGN
. GOSUR 139 734X C19) ¥ (X 1782: LINE (B, -108
oo (23)-%(24)) Y- (8, 178, 8,
1358: CCTU 1420 1585: Y(1)==Y (1) 1
1390:0F CidiFOR I 1590: RETURN 1783. L INE (-1088, 9
SIUTO 13 16@0: UC13)=U(2)%X -(188, 8), 8,
13991 X$=CHRS 4+ (285~2+2%U(S 1
MID$ $@§<l:2 YAXC2BI%X (2] 1785: 'NPUT "aANGLi
2y 2y oot Y+UCBI¥XC21) NO.16=";1
ERINT X$+47¢ A2+UC1BIXX(2 1710. 1F 1>GTHEN 2
FUSH D 2)n2 470
INPUT CDD 16@85:UC14)=UC!)x 1711:aREAD Y1
1440 GUSUR pAL X(20)+UC12)% 1212:QREAD 7¢1)
LPRINT X$:@¢ X(21) 1715, INPUT * (OLCK
DU 161P:UC15)=UC1a)/ NO. 15737
T41BINEXT UC13>,2 171 2. X(26)=X (1 -, X
RETURN 1615:UC1BY>=~-UC]1S) (273.%C2), %
q 142N (1P U XK FICUCIS)A2+]

1B,

A2
EBEH
'H29.
‘5 30:
1h50:
15HN9:

444

1450:
T4RQA:

ta A
T4BQ:

1432,

Lo BONUR

tUCSO XL +UCL]
VXM

N8 UGS XK

fUCR XLV
Y XM
NCIS) U iDxX
K+UCT 20 xp+UC
18)xM

FOR 11T C
Y UANGLE
CIRS (1D

S A

UGS ING "RBER&L
ERKE&iHHdd
[EECE: TR A
LERINT HS v (
COSUR 15h#

R %]%1%]
1690
1658

usun
GOSUR
NEXT ]
COTL 2eaa
YCIom YD)
X(23)-(CAS Vv
‘1 ‘;m,), (24
=(SIN YCOIHyn
2y XC2H 2000
YCIYXSIN Y(!
bl

1620:

1623:

1638:

1635.

1650:

1653:
1655:
1657:
1660:

1665:

16709:
16722:

16/5:

UCl3))

Ul 2O=UC15)+
JUCISHIn2+]1
UI@ECPD]
BCl)=INT (X(
183 7E/U0C1B)r
2+1)3%2,B(2)=
INT (XC1B)/E
ZUCI2)72+10%
2

B(3)=UC1B)Y/ X
(19>, B(4)=U(
172)/7XC18)
RETURN

IF G$="N"
THEN 1685
USING "&&&E&R
HHHHE, HHH"
LPRINT "R+
="5UC16)

IF US="MN"
THEN 1665
LPRINT "N+
="3BC1)
LPRINT "Sgm+
="3;B(3); "MPa

LPRINT “R-
="3UC12)
TF Us="MN"
THEN 1684
LPRINT "N~
=" 802D

21

o2

1739

174@.
120,
1.784a.

TR

TR2A.

1830

28>=X(3), X 2
9r=X4)
COSUR v
X(1D)=Ul/, Y
2)=U(B 1, X132
“UC8Yy, X4l
18>

COSUB £79
T0SUB Jag
XY aX26, X .
(20 Ml A, X(
=X(28, ¥4
VX (29D
SIS T

2L,
230X
J22y- X4,
N(230 000
ClIdns o X(2as
SCSIN Y] e
2
JC230-JdCiinx
X(23Y+UC12x
X241, J(24 -
ACTIN¥X(24)+
JCIZ2)¥X23)
TEONSPTHEN 2
p1%]%]

PRCID U ®

J22n 24020
XU2 kU3 +U
(200%UC3 A7




1854

1268:

1878:

1g84a.

'83d.

138¢.

2337,

D4R
2344,

2308

J22Oo%xU 1 1o
5

R(28)=Un 1) %
J(9)A24U(21)
XUC3)¥U(B) 1
(20)%U(8)~/
U(22)%UC1 2,0
2
R(21D=UC19x
2%V (9 +UC
210%U(S)¥UC8
Y+U(20)%U(D)
XU(8)
R(Z1)-B(21)+
UC22)%UC] 1O
JC12)
R(23)-U(23)%
J(2+UC 24 %V
(2

R(24) “UC24 %
JCD+UC24)%U
(8)
JCI9) R (19,
U200 B(2@),
JC21) E21),
U235 R(23),
Ju24Y R(24>

LI o

F O -PAND U(
I>PTHEN 23

..
LS SRS

!
%)
S0 BAND ¢
21 <BTHEN 23
3y
S0P CATN
2ARUC2 I U
G, JCFAY DY)
2.0070 2348
Je13)Y 45
LOTO 2348
1C173y.: .45
BIGE: RN TEEERE 4
S UCi3e
Pe2xUC21 0%
LUS UGl 3)x
SIN UC13)+Uc
JA)KCHIN
ERDXaV4
RIGSRPIRIIGPE |
rS5IN JCl3y e
2-72K0210%
VAN U 30X
LUS UCI3r+Ue
200005 Ul
ERD XAV

2368:
2370:
2380:

2390:
2400:

2410:

2429:
2430:

2489

2498
2599:

2bh2e.
25.40:
2558
2560:
20/8:
2972:
2975

2574

Ucal6)::uc23)x
C0S UC133+U¢
24>%SIN U(13
)

UcCl2d -Ui23)
¥SIN UC13)+U
(24)%C0S Ul
3
udlBl-1+ucC16
In2/UC14) 4+
JC120n2,U0C15
Y/ 4
X=y4UC18)sU¢
14)), Y= (UCl
8)/UC15))
U-=-ud16) U]
43,2, U= -yl1?
Y/UCI9)Y 2
H=UXCOS U3
Y-UXSIN UC13
Y, M=UXS TN JC
135+UXCOS UL
13D

J=H, J=M

XX KW, Y=Y XU,
U=UxW, U=Uxld
ACBY =XxC0% U
(13)+U, B(B) =
X¥kSIN UC13)+
J

FOR J 17O 3!
A(J)>=XxC05 «
12%J)y, BCJy=Y
XSIN C(12%J)

:M=AC]H)xCOS U

(13> BCIYX
SIN J(i3),H=
QUJIXSIN U]
3)+P5HXCOS
SISKR
(Y My, BeJ
S =H+U
LIND cAadd D)
B (AR
,P(\: ‘), 8, :’,
NEXT J
GOTO 1725
LINL (-4, 68
-4, -68), A,
1
LINE (-4, 68)
'(4) 68), 8) 1
LINE (68, -4)
-(60, 4V, 8, 1
Y- -68, 4), 9,
1

22

2575:
2580:
2585:
2586:
2587:

2588:
2598:

2531.
2600:

1¥ N=1THEN
LET K=6B/XX,
W:GCOTO 2585
K6 W
GLCUKSOR (-b
2, 92 : SORGN
1F N=2THEN 2
588
USTING "HHHHHE
4, 48&&".GOTO
2.9n
USING “"##, 44
HHEHH'
LPRINT Kjus.
TEXT .LF 1P
TEXT .RETURN
X)X 10)iN=1]
U$- "MPa':
INPUT “"FAIL.
ENU, IN STRE ™
S - Y/N?'C$

T1F G$aUNY
THEN 2640
2601:1U'SING "REKEE
LEALBREERELS
BEEREEEE"
2685 Te XT L LF (2
26104 W-31
26150 LPRINT ¥ 5

’6/0:
2638:

2641

2645
2658,
2655,
2660.
26.°0.

2680:

TRESS SPACE
GOSUR 1792
CNPUT "NEW S
CALE Y/N?
‘Os$: T O8N
"GOTO 2649

SINPUT "W= 2

WL.COT0 2610

N g

INPUT "FATL.
ENUL TN S TRAL
N - YUNTTILS
T8 G- UNY
THEN 27P@
USING "EREER
EREEKERRELLY
ELEKREBEERE"
TEXT LLF (2)
W--2/P82
LPRINT & )
TRAIN SPACL”
GOSUR 179@
INFTUT "NEW S
LAtk TYs/NULG
$.1F C$="N"
GOTU 2700
INPUT "W 2o
W GATO 2655




2780:

2210,

2728.

2/48.

2/65:
2278.
2/80:
2785:

2.90.
73@9.

2820:
’850:

GOSUR BR.LF

(1)

TNET e XU
RAL S TI1EENL S
S - Y/NT? O, 8
X$-"HLEX, ST
THENFSSY

Lt (1Y GOSUR

672..USUB 68
]
XC18).:2CI¥E
YOR 15110 G
GOSuB 788
XC1B>=X{1Nd+
Ex2CiD
JCID =27 3% (XL
1A)A3- (X (1R
2CIDXE 203D

rOSUE 1198
NEXT
coBHRITT AIXX

106, U$S N m
R S
GUSUR 388

2918. GO5UR gpd
2920.X$- "INV, MAT.
(kN, m>-- 1!
2U2A.7 148, TT 6. X
X1 R.d$ ="
IE Cgaryy
GUSJdRr 2889
SHGPIXIIAY S 2%X A
YAR 3
SO0 GOSUR 1200
286y 1Ay
ARG, TNET t NGIN
i X.oSsT oY
NS
P 727 IR S
HO0RSUR 49
QAL INFUT O UNGRM,
Fig X, ST /
INDTLT S
35, V% NURNMAL L
FOOLONGT Y
A1, 7 BRI T 1)K
Noir AL ud [
CatL it O$7Y
LUSUR 63u
324 X%, T INU, MAT
CTroga-- 17
NHA. 1pa. "7 .18

11HY:

XX- 1p FLUgs
EE

CLLUB 38
OLOR

3165:

3178:
3180:
32008:

3218:

3220.

3239:
3232.
3239:

3248:
3250.

325%5:
3760:

Ed.
3/280.

2299:
33909:
3310,
3328
3330:

JSING

INPUT FLE
XURAL > TRENG
TH - YsN? “;
G$

IF G$-"N"
GOTO 3332
2=77:U8="MN"

:GOSUB 1390
X(12)=UC2)%K
+UCI)XL+U(CT]
VXM
X(18)-U(9)%xK
+U(BIXL+UC(C12
YXM
X(19)=UCll)x
K+UC12 %L +UC
18) %M
ACRY-T(BIXE
WXl
X(i8)=1-6%
FXP (273%LN
(XC12)2%x12))
FOR 10170 G
AClIY=AC]-1)+
ZClyxg

LF (1D

H$. ANGLy "+
STR$ (l)HY+"

STEOLS S UNY

GOt 37,9

"B EREK
CRELE&REHYE"
LPRINT H$; V¢
)

GAOSUB 1hnd

J.VCI)=-vODD

G5UB 1APA
N2 X200 %
ACII) N2 -
COI0¥ACEY, X
DO}V RAC
HIN

A0
1652

GL S
GUGUR
Ne Yo !
X185 W
r070 <22




—

iR.

28.

38.

49.

2. SYM - LAM 2

:USYM-LAMZY .

INPUT “COLOR 7
B, 1, 2,3>";CC
.LOLOR CC

:GRAPH ROTATE
1.KK=1.
GLCURSOR (2089,
P>. 1=1:50RGN

SIM X(38), Y (28
Y, L33, V(24D
LT8¢, 72(280, U
(25), (31>, B(3
1)

.nata 1,3,5,3,2
6,9, 6,4.50R |
~1T0 3:¥0OR J=1
TQ 3:READ CLL
TYLNEXT JiNEXT
1.60SUB 149

D INPUT "MATERIA
L N.-=(MFDR DN
ENUYY:CS. IF GS
~"MUGOTO 195

S ToUAL G$x 13

cosuB 1.

QESTORE 1.Refl

hlsy Q) By Lv f)- .y L

LQ,R, ST

LPRINT W$:n0T0

20

nNaTA LT3R s528

8, IR, 19.3t

3, .08, LIRS,
125k -3, 1598, 19

a9, 49, 246, 68

RE TURN

naTA "RBT4) /550

5", PB4k 3, 18.5E

3, .23, 9.99E3, ¢

25t.-3, 1268, 258

B, 61, 202, 62.

RETURN

taTa v asS, 3581

. 138E£3, 8.96E3,
3P, 7. 1PE3, 17

.51.7, 2P6, 93.

R THRN

ATA UTSTOTOHPL

Y 1887 . 38.6E7

CRB.2283. .26, 4.

"ap 3y L POE-3,

6., 618, 31, 118

. ?2.RETURN

58:

1508:

198:

181:

195:

268:
228:
280:
239:
390:

3l@.

.paATa "
:DRTA Y.
:PATa v
:DATA
:para v

. PAUSE

DATA "KEULAR 4
Q/EPOXY", ?6E3;
5.5E3, .34, 2.38
£3, .12%E-3, 148
@, 235, 12,53, 34
:RETUR

: RETURN
RETURN
s RETURN
RETURN
{RETURN
paTa "El-", "E2
M, ES-T, V21T
L Hul2t, TuBlt,
v16, uB2", "u2
6

RESTORE 148:
FOR 1.-3T70 17:
READ @$Cl):
NEXT 1.RETURN
USING * &&&RERS
L L EERLRBEREE":
RETURN

USING ' 4udutds
CHEd  RETURN
EQR 1-1T0 18:
GOosSuB 1x149.
RESTORE 1418.
READ WS

Iy
TIWSINEXT .
GOT0 8

LTSI TSC2D

=t . ans130.PP
=4E£3; L0k 3
PAUSE fRE INE
THE LAMINATE"

(R =1/ C1-0xCkBIA

b

s X1 XA, X2 =

FxRB, X(3)=FxCxB
y X430

INPUT "HDOW MAN
Y ANGLES-": G
1=@:FOR 1-170
G T~1+1

INPUT "ONGLE-"
YYD
HU$="ANGLE T+
STRS Iy« ="
GOSUR LL.
LPRINT t$; V(I
INPUT "NO.OF P
LIES =" 2]

24

313:

315:
3i6:

317

318.
320:

322:

328.
329:
332.
335.
348:
350:
364:
365.
378:
379,
385:

298

332.
437:

508:
583:

518:

cosuB LL:
LPRINT " No 0OF
PLIES = "3 2]
Y: IF J=4GOSUB
PP: 1=9
NEXT 1
INPUT "N.OF CO
RE PLIES=(FLEX
Y 72(8)
GOSUB LL :GOSUB
LL:LPRINT
USING “8888&E&&
L LRR&QBEHHEH"
N.OF CORE PLIE
Svi12¢8)
KK=1,1:CDSUB P
(=]
PAUSE “"ANSWER
Ys/N FOR"
INPUT “IN-PLAN
E STIFFNESS -
Y/N?UIGS: XS
N PLANE STIFF.
"L N=)
GOSuUB 678.
COSUB 689
FOR 1=-170 &
COSuUB 788
X(1B)=X(1@)+2X
ExZ2C1)D
JO1DY=2%2 (] O XE
COSUB 1118
NEXT !
GOsSUB 8199.
Cosugp 1ree
v 0 -"YUGOSUB
627 COSIIB 385
S0T0 588
765, ,-19: 7T
L% UMNsmY L XX
1. C0sSUB 637
22w 287126
U=V (KNsm) - 1"
XX=1i-2. GOSUB
6530
GOSUR PP
RETURN
KK=].J$="06Pa"
FOR 1170 3
XX-ii.-3.1F 1>3
THEN Lr T XX:21,
UE
GOSUR LL:




S515:

598:

592:

600:

605:

619:
620:

625:

62/

638:

670

t:2a.

'Bo:

FOR 1

LPRINT USING "
R&ERE":08(]+8)
+CHRS 7;JSING
THHHE, HHRY Q]
YRXX; USING ' &&
gV, U8

NEXT 1:¢0SuB P
P:RETURN

INPUT “"ENGINEE
RING CST- Y/N
? "iGs
Z=111:1F G$="V
"GOSUB 497
INPUT “NORMAL!
ZED CST -  ¥YsN
? ";G%.%X$="NOR
MALIZED MATRIX
YIN=2

1F Gs$="Y"GOSUB
620:C0sSuUB 625
GOT0 1382
kk~2:C0SUE 190
(LPRINT X$.11:-
1:00SUB LL:
RETURN

GOSUB LL:Z:65:
W=19:d%-"GPa" .
TT12:XX=1E-3:
GOSUR 638
GOSUB LL:.2-97:
W=29: UJ$-"TPa-1
TeTT18.XX=1ED
: GOSUB 6384:
GOSUB PP.
RETURN

COSUR 198:
LPRINT UHRS 7+
TEINI+ (1)
CryS, @S W
GOSUR AR GOSUB
LL

1T
FOR J-17

SLPRINT UCCil, ]

VHTTIRXXINEXT
1: GOSUB L
NEXT 1:RETURN
FOR J-1ATG 16:
X (V=i NEXT T
RETURN

FOR 1070 BlJd
1)-A:NEXT 1.
RE TUKN
X(9H)-(CO0S YOl)
Yrd, X(HY- (005
MG RPIaKE LD I 46
1

218:

728:
749:

’58:

260:

270:

’80:

299:

295:
880:

820:
825:

8309:

84Q.:

850:

860:

X(2)=(COS Y1)
XSIN Y(I))m2, X
(8>=10S YC(IXx(
SIN Y(1))n3
X(3y=(SIN YD)
Yng
XC11)=X(1)x¥X(5
Y+X(2)%XK(FV+2%
X(2O0%(X(3>+2%X
43)
X(12)=X(1)%xX(3
DHX(22¥X(D)+2%
X(2)¥(X(3)+2%X
4))
X(13)=X(2)%x(X(
1)+XC(2)-4%X(4)
Y+X(3IACK(S)+X
(39))
%C14)=X{2)¥(X(
1)+X(2)-2%X(3)
Y+X(4IX(X(5)-2
XXC2)+%X(3))
X(13)=X(1)¥X(6
DX (2)¥X(8)+(X
(B)-X(6)2¥(X(3
Y+2%X(4))
XC16)=X(1)2%X(8
V=X (2I%X(B)+ (X
(B)-X(BYIX(X(3
Y+2%AX (4D
RETURN
DTUCIHXUC2) %Y
(4+2%U(3)%xU(H
YRUCS - UC2)%UL
GHYA2-UL4IKUC3D
A2-UCIDXUCEIN2
JE2YL (U2 xU (4
Y=UCBIA2Y /DT
NIGDEREVI@RE {VIg:
Y-U(5)~2> /DT
JC) = (UCHIXUCH
EIVIGC DR {VIE- RV
T
JOIRY = (U1 xUL
2)--0(3>nr2>/DT7
VISR EIGVIGCHE (V1§
6)-UC2)%UCS)) -
DT
JC12)=UC3)%U¢
S5-I XUCBY )/
DT:RETURN

10BB:IC1d=17P/Q, J

(2)=1/P-1/8Q

191 J(3) -1 /R/5, U

(4)=1sR-1-5,
Jesy 1777

25

1928:

1825:

1940:

1858:

1968:

1970:

11028:

1289

121:

1228:

1234:

1235:

1248:

Ut3>=1/Rs5, U
(4)=1/R-1,5,
JS))=1,T7/7
0=-.5:4¢6)-0
XL (UCIY%UC3)
)

U2 =UCT ) RX(C
1)A2+2%¥U(B) X
X{10¥X (30 +UC
3)kX(3)A2
UCBI=UC1 (X
3)A2+42%XU(BIX
X(3)¥X(2r+UC
3)AX(2IN2
U(9)=UC] k%<
1)%X(3)+U(6)
X(XC1IRX D)+
X(3)n2)+U(3)
XX(3)%kX(2)
Ue1Bo=u(s)xx
(4502, UC]11)=
JC2)¥X 1) +UC
4)%X (3>, JC12
Y=U(2) %X (30 +
JC4)¥X(2 ).
RETURN
JC1)>=UC] v U¢
1)%XC11), U2
Y=U(2)+U 1%
X(12),U(3)-U
(3)+UCIO¥XC]
3)

$U(40=u(4)+U(C

1)%X (14, U(5
Y=UCS)+U0 1%
X(15), ) =U
(6O)+UC]I kX!
6. RE TURN
QU1 /X 3m
AUCP), QC2) .
/X118 /U8,
Q(3y=17XC1A)
AUC18)

ACG )= UCg) U
(73, 005)=-UC
9),U(8), alk)
U1 U
Q2> -UC1157U
(1P, ACBY=U(
12)7U¢8), (9
Y=UC12) /Ui
M

FOR J-170 6
SIGESVIEIVIA
sXC10)
J(J+18) U
BIKX(1D).




14vA.

U TS

a2

TG oY.

Vet

R IC I
ESI%
(A1 he

196H@.

NeeXT 1

Re TURN

INPT O IN- L

ANE SIRENGTH

Ad S NIRRT

o N

COoTan rv
2. U= MINS

n

L OSUB 1394,

GDT0 1420
ROSUB LLLSOR
ToiiTa 3

JURINT MRS

M (gl
2y, 2y 1
[GEESUE I I R
INFUT @l
CRINT IS ING
£8&&& " i LHRS
Mg (ag ]
?)v .‘; IR
LJRING U uks
CHRZBEKRE 1@
(1H; I$. L0SUB
LLoNEXT 1@
~t TURN
Y12V J0/ 0 kR
O KL FUCL
- kM

SRUTRY UK

PRI KLAULD
Y &M

MRl

IS AT SRtk
1AM
<Kl AL VOR
POITO N
LOsie (hLhe.
LGSUR 1Pes.
LOSUR 1R,
LOSUB 16ha:

GOSUB P
NEXT !
SOT0 2n2P

VT YOI
w23y 005 Y
Iy XS4
CSIN YOI
2, X200 C0N
COIOKRLIN YL
N

X(2W) X170k
M(22AV 8k
V(24)+N (0K
X 29)

1528: %(21)=X(12)%

X(24)+XC18)>%
%X(23)-XC13)¥
(23>

1580: %(22)=2¥X(25

YR(XC18)~X(]
73)4+%(19)¥% (X
(23)-%XC24))

1585:¥Y{(1)=-Y(1):

RETURN

16892: UC13)=U(2)¥X

(2@)n2+2%UC8
YKRC2BIKKC2]
Y+UC8IXX(2])
~2+UC18) ¥X(2
2502

1685:UC14)=U(11>¥

X(28)+UC120%
X(21)

16182:UC15)=UCld4)

Ue13is2

1615:UC16)=-UC1D

+{(UCLISONZ+])
-UC132)

1620:uC17)=UC15)+

U3~ 2+1y
U133

1625:BC1Y=INT  (X(C

18 /E/UC1B) .
2+1)%2,8(2)=
INT (X(18)/E
rUCL7)r2410%
2

1638:8¢31=UcigIX

18>, B(4)=UC
12)7%XC18):
RETURN

165@: USING “&BE&&E&

LELRHHHE"

1652:60SUB LL:

LPRINT “ANGL
E “4+5TRs (D)
=YDl

1653: USING "&88EE

HUHuHH, BHES"

1655: GOSUB LL:

LPRINT "R+
="3UC18)

1657: 1F U$="MN"

THEN 1665

1660: GOSUB LL:

LPRINT "N+
=3B

1665;: GOSUB LL:

LPRINT "Som+
=";B(3); "MPa

1678: GOSUB LL:

LPRINT "R-
=S UCL2)

26

~u-....I-------l--ll.lliiinm,

1622:

1675:

1688:

1700:

1782:
1784.

1706:

1708:

1289:

1718:

1215:

1728
1225
1738:
17358
1740:
1758.

1768:

1778
1788:

179a:

1888a:

1F Us="MN"
THEN 1688
GDOSULB LL:
LPRINT “N~
=";BC2)
GOSUB LL:
LPRINT “Sgm~
="3;B(4); "MPa
"I RETURN

1F N=1THEN
LET K=6B/XX/
W:GOTO 1784
K=60/kLx] 088
PAUSE USING
"HEHARY HHRR
LRR BB BRREEBRE
"3 "SCALE UNI
T I1SY;K5Us
INPUT "NEW S
CALE ?Y/N";G
]

IF G$="N"

GOTO 1218
INPUT "W = ?
";W:GOTO 17

na

GLCURSOR (-7

% -148):

SORGN

LINE (B, -128

)‘<8, 128)’ 8)
1
LINE ¢-108,0
)-(58,8),8, !
INPUT “ANGLE
NO. 15="31
IF I>GTHEN 2
5/8
AREAD YD)
AREAD 2C1D
INPUT “COLOR
NO. 15="37
X(26)=XC1), X
(27)=X(2), X(
28)=X(3), X(2
9)=XC4)
GOSUB 1003
XC1)=UC2), X(
2>=U(B), X(3)
=U(3), X(4)=U
ol
GOSUB 678:
cosuB 7ea
X(1)=X(26), X
(2)=X(2725, X
3)=X(28), X{4
1=X(23)




181A:UCI) =X 11,
J(28)> X112,
J(21)=X013),
U223 =%X{14>

1828, %(23)-(COS ¥
(1))n2, X(24)
E(SlN YOIy

1838: U(23>-UC1ID¥
X(Z30+UC120%
%X(24), UC24)=
UC11%X(24)0+
UC12)¥X(23)

1835: [F N=2THEN 2
308

184@:B(13)=UCID)X
Y(2)n2+0(21)
XU (2 ¥U(9)+U
(28)%U(8)n2+
Je22)%uclloe
2

1853: B(2A) UC1DX
YLAHXA2+UC2L D
xU(2)xUC8Y+U
(28)XU(BIN2+
g(??)*U(l7>”

186P: R(21D=UCIX
VIR {VIGS PRI VIS
21)kU2>%xu(8
YHUC2B) XU
*xyg?

1820:B(21)=B(21)+
UC22)%xucl X
JC125

188A: R(23)2U(23YX
JCAYHUC24 0%
(@D

1RYPI R 24D U230 X
J(3)+UC24 %V
(g

TR L) =B,
J2e)=Bo28),
JL21y=B210,
J(23>=B(23),
J(24>=B(24)

2398:N-UC19)- 128
)

2390 '+ D=PBAND U(
213>BTHEN 23
29

2315: 1F 0 :BAND UC
21)<BTHEN 23
35

2328:UJC1 3 =nTN (
2%U(213 70U
9)--U(283)))>7

2:G0T0 2348

233@:J(13)=45:
GOT0 2348

2335:U(13>=-45

234B:U(14>=U(19)%
(COS U130~
2+42%UC21)O%®
COS UCI3)xX
SIN UC13>+U(
20)¥%(SIN UC]
3)3n2

235@:UC15)=UC13)x
(SIN UC13))~
2-2%U(21)%
SIN UC13)x%
COS UC13)+U(
28)>)x(C0S Ul
3¥)n2

236@:UC163=U(23)%
C0S uUC13>+Uc
24)>%SIN UC13
)

2370:J(12)=-UC23>
XSIN UCI3)+U
(24>xC0S Ul
3

2388:U(18)=1+UC16
yen2/UC14) 74+
J(12yn2-0015
>4

239@: %x=IABS U118
YoUCI4)d), Y=d
AaBS uCiBL U
(153>

2488: U=-UC16)>,UC]
ay,2,U=-UC17
Y,UC1IS)72

2410:+=UXC0sS U3
Y-UXSIN UC13
Y, M=UXSIN UL
13)+UxC0S UC
13D

2428: lJ-*H’ J=M

2430 X=XXW, Y =YX,
J=UXW, JUXW

248@:A(R)=XxC0OS U
(13)+U, B(B) =
X¥SIN UC13)+
J

249@:FOR J=170 31

258P:a(J)=X¥C0S ¢
12%J)y, BCIY Y
XSIN C(12%])

2518:M=R(JO¥C0S U
(13>-B(JOx
SIN U113, H=
QCJO¥SIN U]
3)+B( 1 *¥COS

27

Jl3d

2528:a¢J)>=M+U, B(J
YzH+U

254@: LINE (B(J-12
«-ACI-1)0-(B
(13>, -AC1>), 8
» 2.NEXT J:
GOTO 17225

2528:LINE (-4, -68
y-(4, -68), 8,
i

2522:LINE (-4, 68>
"(.4, 68), B, 1

2523:LINE (6B, -4
-(60, 4,2, 1

2574:LINE (-68, -4
)—("6@; 4)) @,
1

2585: GLCURSOR (-6
B, 38):SORGN

253P: LPRINT K;uUs$:
RiETURN

2608: XX=X(1A):N=1
U$="MPa":
INPUT “"FAIL.
ENU. IN STRES
S—-Y/N?"G$:
I G$="N"
THEN 2648

261: COSUB 198:
GO5UB LL:d -t
6

2615 LFPRINT S
TRESS SPACE'

2628: GOSUB 1788:
GLCURSDR (12
2, 238) . SORGN
IKK=2:COSUB
PP

2648, N=2:Us$="%",
INPUT "FAIL.
ENJ. IN STRAI
N ~-Y/N?":GS$:
IF G$- N
THEN 2708

2659: GOSUB 198: W=
2790

2655 LPRINT 5
TRAIN SPACE'

2669: GOSUB 1788,
GLCURSOR (.7
A, 230> . SORGN
TKK=2:G0SUR
P

2798 G0SuUB 1948:
INPUT "FLEXU
RAL STIFENES




S —-Y/N7":1GS.
X$-'=LpX. ST
T8, " N=
2745:00SUB 674
2759: C0SUR obia
2765:%¢C1P) =7 () xt
2272@:F0R 1170
27288:60sSuUR /88
2785:%X(1BY=X(1A+
I VARD)
P29 27 3% (XK
1A)~3- (X1
2ExEH~3)
’89: L0sSUB 11978
2828 NEXT
78134, (,05UB 882
28441 G YT
cosuR 620:
Gosug 2888
JR62:G0T0 23449
28813: /7 :68.wW 190 TT
A Us="N.mY,
XX - 1£6: L05UB
630
28YR: 7 1981 W-28: T
T oA JU$=" KN,
m)- 1 XX e
3. L0SUB 63@2
2WALKK=2.608UB P
[»)
29402 X1RY=2%¥X(1A
YA3s 2
23592: L0SHB 1248
2963:7.:192. INPUT
TENGINLFLEX,
(ST Y/N?UL G
$
297A: 1V s "N
cOT0 3B0a¢
29./5: 600SUB 438/
2030 INPUT NORM,
FLEX. (ST Y/
NP 3 0O8. N2 X
$--"NORMAL 1 2L
D FLEX."
3213: 1F G$="N"
GOTO 2N 20
3320 005UB 679
3P22:7-68:W=19:u%
=UERPa L TTEl2
s %Xt -3
cosuB 638
INPH: 71 AB: W 285U
$-"TPa~-1". 77
=181 XX+ 163
cosuB 632

3030:KK=2:G0SuUB P
[

3128:KK=1.85:
INFUT ¢ FLE
XURAL STRENG
TH  -Y/N? 73
s

3130: 1F G$="N"
GOTO 3332

31272B:2=77U$"MN"
:GOSUB 1398

320P: X1 72)=U(2)%K
+UCDXLAUCL]
Y¥M
321P:X(18)-V(9)>¥K
+U(BYXL+U(12
YxM
3220:%(19)>=U(11)¥%
K+U{12>2%L+U(
18)xM
3239:Q(B)=2(BJ%E
3232:W=%(18)
3235:%(18)=1,/6%
EXP (27/3%LN
(XC1AYX]12))

3290:F0R 1-170 G

3258:ACI>=All~1)+
ZC1)¥E

3275:C0OSUB 1555

2727:¥ 1= 1D

3280: GOSUB 1009

3285: %X(20)-X(2P)>%
QCld, X(21)=X
(21)Y¥AC]), X<
22)=X(22)%AR(
1)

3398: CO0SUB !16098.
GOSUB 1658:
ocosuB PP
NEXT 1

3332: 007D 322

4P9P8: CLCURSOR (8,
-230X%KK ) :
SORGN : L INE
(8, 18)-(-208
.18, 8:
GLCURSOR (8,
a

4818: 11=8:RETURN

5088: CLCURSOR (-2
Ax11,8):11=1
(+1:RETURN

28




1:
3:

19:

28:

38:

49:

i INPUT

"SYM-LAM3"

DIM X¢30), Y28
25 2€28),U(23),
Vv(24), A$(2), a(

18),B(3
sDATA "1 22"
« 12", 7667, " 16
Ty 26" ’

-RESTORE 4:FOR

1170 6.READ @
$CIDINEXT |

:0ATA "EI-", "E2

Sy EB-, "u21-
Yy wlz2-"s"ubl-
"y 'V]6"“_v wb2-
Y, v26-"

:RESTORE 6:F0R

1=370 17.REARD
@$CIDINEXT !
"MATERIA
L N.=(N FOR ME
NUD";G$: IF G$=
"M"GOTO 135

JI=UAL G$x1a:

GosuB I:
RESTORE :READ
W$,8,B8,0,D,E,P
+Qy Ry S, TIPRINT
W$:G0T0O 2090
DATA “T388-520
8", 181£3, 19. 3E
3, .28, 7. 173, .
125E~3, 1598, 15
Qe, 49, 246, 68:
RETURN

DATA “B(4),55P
5", 204E3, 18.5E
3, .23, 5.99E3, .
125E-3, 1268, 25
8@’ 61) 282, 67~
RETURN

DATA "AS,/35@1"
. 138E3, 8. 96E3,
.38,7.10E3, .12
OSE-3, 1447, 1447
»51.2, 206, 93:
RETURN

DATA "SLOTCHPL
Y, 1002", 38, 6E3
+8.273, .26,4.1
4E3, . 125E-3, 18
62,610, 31, 118,
72:RETURN

3.

50:

68:
9.
89:
399:
188:
190:

191:

195:

197:

200:

218:
220:
238:

260:

279:
288:

298:

390:
310:

315:

316:
317:

SYM - LAM 3

DATA "KEULAR 4
9/EPOXY", 76E3,
5.5E3, .34, 2.39
E3, .125E-3, 149
0, 235, 12, 53, 34
:RETURN

DATA "¢

DATR "™

OATa "¢

DATR “*

DATA "

USING “R&BE8HH
HHHE. Wl
RETURN

USING "&&&&&ES&
EERERRERRERRR"
:RETURN

FOR 1=170 18:
GOSuB 1x18:
RESTORE Ix10:
READ W$

PAUSE USING "#
Re" ;15" -
"SWSINEXT I:
GOTO0 8
As$(1)>="MODULUS
"ia$(2)="CoMPL
IANCE":0A=199:
BB=191

PAUSE "DEF INE
THE LAMINATE"
F=1,(1-CxCxBsA
)

XC1)=FXARy, X(2)=
FXB, X(3)=F%CxB
» X(4)=D

INPUT "HOW MAN
Y ANGLES=";G
FOR I=1T0 6
INPUT "ANGLE="
TY O
H$="ANGLE "+
STR$ (ly+v =v
PRINT H$;VY(CI)
INPUT "NO.OF P
LIES=";2¢1)
PRINT " NO.OF
PLIES = ";2¢D)
NEXT 1

INPUT “N.OF CO

RE PLIES=(FLEX
¥, 2¢a)

29

318:

328:

323.

327.

329:
330:
335:

3409.
350:
369:
365.

375.
380:

4P9:

495:

418.
490:
500.:
5895.

S5i5.
918:
548:
S68.

o8@:
085:
S98. INPUT

518:

PRINT USING "8&
L£REEEBREEBRESLS
HHH#"; "N_OF COR
E PLIES";Z(®)
PAUSE “ANSWER
YN FOR LISTIN
o

INPUT " IN-PLAN
£ STIFFNESS -
YsN?";G$

GOSUB 670:
COsUB 686

FOR I=1T0 G
GOSUB 798
X(10)=X(1B)+2%
Ex2¢1D
UCI)=2%2C1)%E
GOSUB 11090
NEXT I
Z2=65:TT=P: XX=1
CUS="MN/smY L 1R
G$="Y"GOSUB 38
a

COT0 542

GOSUB BB:PRINT
AS(TT-6+1)
GOSUB AA.FOR |
~1T0 6

PRINT CHR$ Z+@
$CI);UCT+TTIXRX
X;U$

NEXT 1.RETURN
Js="GPa"

FOR 1=170 3
XX=1p-3:1F >3
THEN LET XX=1,
ds:l' i

GOSUB i98:
PRINT @$Cl+8)+
CHR$ Z;aC])xXX
iUS

NEXT 1

RETURN

COSUB 89p
X$="" . 2=92.TT=
6:XX=1E3:U$="m
KNV TF G$=myr
GCOSUR 389
GCOSUB 1202
Z=111

"ENGINEE
RING CS7 YN
7 "iGs




592:
6v8:

€45:

Bl1=.

620:
639.

640:
645:

650:
€£°9:
6/2:
675:
688:
684:
688.:
6343.
’90.

229

749.

’)(\w.

768,

e

A N R Y 0

¥ Cs$="¥Y"GOSUB
1934

N-2: INPUT "NOR
MAL 1 /ED €S]
YoNY 568
Z2-65:uW=1:TT-12
XX 1E-3.U8$="6
Pa“: 1F G$="Y"
GOSuUB 638
2280, W=2:7T:.8
CXXZ1EBiJS=" TP
a-1".1F G$="Y"
COSUB 638

GOT0Q 1328
Gasup 191:
PRINT Ascl)
FOR 1=1TU 6
COSUB QA PRINT
CHKs$ Z7+@$Cl)+"
XU LUCTHTT I XXX,
U

NEXT 1.RETURN
F0OR J=1270 16
X(JVY=BiNEXT J
RETURN

FOR 1170 6
JlH=n

NEXT ]

RETURN
XCH)=(CCOS Yl
Yod, X(B) (COS
YCIIIABKSIN Y
|

YOI
XSIN YOINVIN2, X
8y -CO% YCIrx(
SIN Y)Y n3
{2 =(SIN Y
Y g
XCIID=XCaXX(o
Y+X(2)¥XC3)+2K
MXE2YK (X +2%X
4.

NI XY R
IR EBE SAGPEWS ¢
NC2IR (XT3 +2%X
€4)5)
XC13)=X{/ 0% (x(
124X(2) 4%kX (4>
IEX(3DK(X(H) 1 X
(395>

XC14)=XC7 %X
134X(2)-2%XC2"
YEX(4IK(X(D) 2
X (2Y+X(3))

’80:

798:

735:
800:

820:
825:

830:

849:

859:

860:

98a:

XC15)=X(1)%xX(6
J-X(22%¥X(BI+(X
(8)-X(6) )% (X3
Y+2%XC(4))
XC16)=X(1)%X(8
I=XC2)%XX(6)+(X
(B6)-X(B)I>¥X(X(3
Y+2%X(4))
RETURN
DT=UCIDXVC2)%U
(4)+2%U(3)>%V(6
bR {VIGSDEIVIQ PR (V1
5)A2-U(4)HX%xU(3)
~A2-UC1XV(BIN2
U23=CU2)%0U (4
Y=U(BIN2) /DT
U(8r=cuCldxuq
Y=U(5)n~2)/0T
U(3)=CU(SI%UE
)-UC3Y%UC4)5)/D
T
VIGY.DESQVIQ IR (VI
2>-U(3)>~25/D7
VIGBIREIQVIGCEDR (V¢
6)-UC2X%XU(3)) 7/
DT
UC122=CUC3I%U(
5)-UC1HX%VBI)H
DT

RETURN

1000:JC1H=1,P7Q, U

(2)=1/P-1-Q

1912 J(3)>)=1/Rr5, U

19209:

1825:
1939:

12409:

1850.

1060:

19789:

(4):1/7R-1+5,
JSH =177
J(3)-17R/5, U
(4)=17R-1/5,
J(S)=:-s1/17
Q=172

UB)Y =% (U]
YRUC3) )}

IS EIUSGIE 3,44
1)A2+2%U (B %
X (] 2XX(3)+U(
3)KkX(3IN2
J(8) U]l )xX(
3)n2+2%UCB) ¥
X(32kX(2)+U(
3IAX(2IN2
JC(9)=UCI)xX(
1)XX(3)+U(CB)
¥(XCIOIRX(2)+
X(3)A2)+U(C3)
XX(3)%kX(2)
J12)=U(5)%X
(4)n2,JC]1)=

19809:
1100:

1118

1138:
1200:

1210:

1228.

1238:
1230,

1237
1240:
1270:
1390.
1334.
1340:
1358.
13388.

1385.

JC2X%XC]1)H+U<(
4)X%xX(3), U112
Y=UC2)%XX (34
UC4)kX(2)
K TURN
VGRS VG IDEIVIE
1I)xXC11), V(2
YUC2)+UCID X
X(12),UC3)=U
3+ H)%kX(]
3)
J(4)=UCq)+Uc(
1I%X(14),U(H
Y=U(S)+UCIDX
X195, UeB)=y
(6HX+UCIHX>xX(]
6)
RETURN
QCINY=1sXC1D
U2y, AC2) =]
sXC1BY-0(8),
Q(3Y=1/,XC1D)
Ui
AC4)=--YC9)ru
(7)), A(S) =-J(
9,08, QH)
UC U
aC?y=ucltHu
(18,0807
12)y70(8y, A3
Y=UCI2),UCIA
)
FUOR J=170 6
JOJ+12)=0UC
sXCIED
VT +i8)=yC+
DR SAQYLY;
NEXT J
RETURN
INFUT " IN-2L
ANE STRENGTH
S Y/N?U LG8
I G N
GOTO 2719
72780 U$"MNs
m' . GOSUB 139
A
(.0TQ 1429
FOR 1=11T70 !
3
X$=CHRS 2+
MID$ (@$C]-2
Yo 2y 14T =
PRINT USING
"EREREBRBERESR
8", X$+" (' +US




1420.

141D:

1420:

1430:

1449.

1459.
1460.
488
14490.
H@a:
'SP,

1582:
518,

15/8:

'584.

1585.
'H389.
1620,

'h6a:

yUY L INPUTY @
G

GLOSUR RAL
PRINT X$.a(]
;U8

NEXT
RETURN
X(172)-VC/r3%K
+UCIXL+UCL]
VM

X(18) :W(3)xK
+UCBI XL +UC12
V%M

A ECPERVESH IR §
K+U T2 xL+U(
12)>%M

FOR D TTO G
HE.CANGLE U
STR$ Cloer

JAING T RKEES
EEEEHHAH

G Y
PRINT H$ V(]
)

“O8URB 19Ld
LOLLH a2
LOSUE 1643
LOSUR 1608

P2 Ne YT
1938,
1hhd:
1555,

CAOTO A

A IEPEIEE R I
M23) - (Ues Y
IV~ %X 24)
S(GIN YO
2, X250
VOIOXRSIN Yl
N2 X C12H%
N(Z23¥+¥(180%
XCZ7a4)+XC1DXK
X250

AV AL SEEEDE 4
X(24)+XC18)%
X(23) XC19>x%
X257

X(22) 2%kX(L0
TR(XCI8) X,
EDDEMAGNCEE S
(23)- X(24))
VY Y (DY
RETURN

SIS ICHERUT QLD $
2B~ k(A
iR S AQCIRE K AW
YRV kM2
Ay DUIGT DR & S
2)3n7

1685: UC14)>=UC11)¥%
X(20)>+UC12)%
X(21)

1618:UCISY=UCi4)r/
uc13)72

1615:UC16)=~-UC1D)
+JUC1IS)n2+]
/UC13))

1628:UC172)>=UC15)+
JCUCLISIn2+1/
U3y

1625:BC1)=INT (X(
1D)7E/UCYI6)
2+1)%2,B(2)=
INT (XC18)/E
AUCI2)r2+41)%
2

1630:8(3)=UC1BI/X
(18), BC4)=UC
172)7XC18)

1635: RETURN

1659: IF G$="N"
THEN 1685

1653: USING “&&8%8&8
HHddd . HARR"

1655:PRINT "R+
B VIG ]

1657: 1F U$="MN"
THEN 1665

1668:PRINT “N+
“sBCID

1665: PRINT “Sgm+=
“3BC3); "MPa”

1620: PRINT "R- =
CSUCE)

16272: IF U$="MN"
THEN 16889

1629:PRINT "N~ =
BC2)

168D: PRINT "Sgm-=
"3BC4); "MPa”

1685: RETURN

25958 :NEXT J

2680: INPUT "W= ?"
WW:G0T0 2655

2798: G0SUB BB

2210: INPUT "FLEX.

STIFFNESS -

Y/N?' 5 G$
2728:X$="FLEX. ST

[FFNESS”

2740:.L0SUB 678:
COSUB B8P

2765:X(1D)>=2(B)XL

2779:F0R 1=1T0 G

2780: GO0SUB 728

27895:X(18)=X(18>+
FxZ(1)»

[}

1t

N

2790:UC1)>)=273%(X(
1B)r3~-(XC18)
FAGBE {BLXD
289P:G0OSUB 11889
2828:NEXT |
2890:.2=68: TT=0: XX
=1EB:U$="N.m
"I 1F Gs="y”
GOSUB 3882
2918: 605UB 898
2930:2=198:771=6:%
X=1E-3:Ug=""
D [F G$="Y"
GOSUB 3882
2934:USING "8888&&
L8288 8B AREEE
(4
2935:PRINT
‘n (KN.m)-
1
2949: %(18)=2%X(18
1~373
2959P: GOSUB 1208
2868: 2182
2965: INPUT "ENGIN
FLEX.CST
Y/N?";G$
2978: 1F G$="vY"
GOSUB 438
3P0@2: INPUT “'NORM.
FLEX.CST - ¥

/N2 5 GS
3005: X$="NORMAL |7
ED CONST®

3019:2=68:W=1:TT=
12:XX=1E~-3:U
$="GPa". [F G
="Y"GOSUB 6
39
3850. 7-188:w=2. 71
=18:%XX=1EB:U
$="TPa-1": 1F
0= Y GOSUB
6530
3160: INPUT " FLE
XURAL STRENG
TH - Y/N? '

Gs
3178: 1F G$="N"
GOTO 3334

3180:2=727:U$="MN"
:60SUB 13382

32008: X(17)>=U(2)¥%K
+UCS¥L+VUC(]]
YkM

3218: X182V (9)¥K
+UCBIXL+UC]2
Y kM




278:

JHING O REREK

3228:%(13>=VUC11)5%

RSB REEHAR . K+UC12)kL+UC
PRINT H$, v (! TA>%M
) 32°30:09(0) S uadxE
[N S RN U1 S 42320 W Xl
R A S 3235:%X(1A) L nx
3728 . GUSUR Lvea EXP (2-3%LN
3090, W 2) XL AKX (XCIQXXizZ))
aCl), X221 - ¥ 3240.50R 1110 G
(21)0%XAC] Y, X( 3258:Q(]Hr-Qcl -1+
22 M2 VERRS ZCIyxe
I 26D H$=' ANGLE "+
99 LOSUR 1 6gd STR$ (]l >+~
340 LS UB 16008 '
331N XT 3268: 1F ($-'N"
I2ALNC Y W GOTC 32729
«"\'v).‘,‘\,'i: ',')Af

<4 NG

SECTION IV
CONCLUSIONS

The description and instruction of the use of Sharp PC-1500
Pocket Computer for the key calculations of the stiffness and strength
of symmetric laminated composites are presented in this paper. With
the computer packages that were programmed, instant calculations can

be made for practical use.
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