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When Covernment drawings, specifications, or other data are used for any purpose

other than in connection with a definitely related Government procurcment operation,
the United States Government thereby incurs no responsikbility nor any obligation
whatsoever; and the fact that the gevernment may have formulated, furnished, or in
any way supplicd the said drawings, specificat.ons, or otheor data, Is not to be
regarded by implication or otherwise as In any manner licensing the holder or any
other person or corporation, or conveying any rights or permission to manufacture,
use, or sell any patented Invention that may in any way be reclated thercto.

This technical report has been reviewed and is approved.

RICHARD J.

Project Engineer

Vehicle Synthesis Branch
Aeromechanics Division

AF Flight Dynamics Laboratory

FOR THE COMMANDER
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APPENDIX A. COMPUTER PROGRAM LISTING

The ACCEM computer program listing consists of a main program which calla
four subroutines., Each section performa a particular function of the csti-

mating methodology, as identified below.

ACCEM
FUNCTION COMP'TER PROGRAM
e FACTORY LABOR STANDARDS ESTIMATING
- LAYUP (ORI
- CORE PREPARATION [TORE
~ PART CONSOLIDATION oS ——t
- FINISHING TS

e SUPPORT FUNCTIONS ESTIMATING ﬁﬂﬂm

e COST PROJECTION

TOTAL COMPONEN1
PART COST ESTIMATE

The program listing contains instructions only. Calculations ar de using
constants from the Permanent Input Data Secs and information from the Vartiable

Input Data Sct (keypunched from Input Form:.)
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APPENDIX B. PERMANENT INPUT DATA SETS

The constants used in calculations performed by the program as well as some
of the identifying labels printed in the output are contained in five
Permanent Input Data Sets. Theorganization of Data Sets allows convenient

l access for reference purposes, or in case changes need to be made. The

: constants or the labels may be changed by editing the Data Sets, without dis-
turbing the program instructions.

' Four of the Data Sets provide the data for Factory Labor Standards Estimating
in each of the subroutines; the fifth provides data for Support Functions
Estimating and Cost Projection in the main program.
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CORE PREPARATION DATA SET

- RECORL=-

SAMING 000006063 O0sb21

SAWING MANDL ING 0.,000453 V. 30)

POLYGLYCOL 0.00257 Oetl?S
FLAT MACKINING 0.,00013 0.00008
FLAT HANDLING 0.0026%7 0.%0%1
CONTUOUR MALHINING 0.002 0.0)¢

CONTOUR MANDL ING 0.0026%7 0.503)
STEP LUT MACKINING 0.0C06

STEP CUT mANDLINGL 0.00265%7 0.5%051
SCARE CUT MACHINING 0.0000

SCANF CUT mANDLING 0.,0020%7 0.5%03)
ELENDING MACKHINING 0.0009

ELENDING WANDLING 0,0020%7 0.50%)
CUTOUT MACHINING 0.,0120

CUTOUT MANDL ING 0V.0020657 0.5051
HAND FPRMING 0.000008 l.c0lb

BRAKE FORMINGLL125%0) 0.009)

BRAKE FURMINGLL1RTS) 0.000%

ERAKE FORMING(.2200) 0.00582

PRARE F(312%-.27%0) 0,003

RRACE KORRK HANDLING 0.00U8 0.52068
LIGuIl POYTING 0.010%

Tark FDAMING 00297

CORE CLEANING 0.0004¢ 0ot 257
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£PFLY BLEEDER PLIES
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INSTALL VACUUM FTGS
INSTALL THERMOLPLS
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COST PRQJECTION DATA SET
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APPENDIX C. JOB CONTROL LANGUAGE
The Job Control Language (JCl) for the ACCEM computer program provides
s allocation of several data sets, The files which are required are described
belaw.
\\
FILE NO. . DESCRIPTION RECORD LENGTH
14 Permihegt Input Data Set - May be read in from 80
] cards or nay be installed as permanent data sets
i, 5 Variable Irput Data Set 80
! o~
6 Output Data Set (program status information) 132
i 8 Output Data Set (1nforma£ion‘for printing final 132
: output)
F 9 Permanent Input Data Set - May be vead in from car's 80
or may be installed as permanent data sets
10-11 Scratch Space 80

The JCL used to run the ACCEM program on Notrthrop's IBM 370/165 computer is

presented on the next page.
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//ACCEM EXEC FPRTXCLG,REGIAN.Gp=100K g

: //FPRT.SYSIN DD * 1
PRAGRAM LISTING] 1
//69.FTOIF001 DD * 4

| ACCEM 1 LAYUP DATA
E //GB.FT02FO0 DD * |
| ACCEM 2 CPRE PREPARATIPN DATAJ
//69.FTO3FO0 0D * |
ACCEM 3 PART CANSOLIDATIN DATA| :
//69.FTO4F001 DD *

if ACCIM 4 FINISHING DATA|

| //69.FTO9FO01 DD *
| ACCEM 5 CPST PROJECTIPN DATA| ‘
; //6B.FTI0F00) DD UNIT=SYSDA,SPACE=(CYL,(1,1)) !
//69.FT11F001 DD UNIT-SYSDA,SPACE=(CYL,(L,L)) |
//69.FTOBFO01 DD SYSPUT=A
//6P.FTO6FO01 DD SYSPUT=A
//GP.FTOSFO01 DD *
INPUT DATA

FA
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APPENDIX D, SAMPLE ESTIMATES

Four sample estimates have been prepared to demonstrate the employment of the

ACCEM computerized system., For each estimate, a sketch of the part and a
manufacturing plan supply the part, material, and fabrication process data
necessary to fi1ll out the forms. The completed forms and the resulting

computer outputs are included to represent complete execution of the esti-
mating cycle.

LOWER LONGERON (SR-011921-19)
DESCRIITION

The lower longeron component consists of two graphite/epoxy 20 ply thick "L"
shaped legs with a moldline contoured 20 ply thick graphite/epoxy strap. Also
included in this structure is a wedpe shaped precast spoxy fillgd assembly
which acts as a tooling aid and becomes an inCegrgl part of the finished lower
longeron component. The total longeron structure is formed in one operation
through the cocuring of both "L" shaped legs and the graphite strap in one

curing cycle as outlined in the detail manufacturing plan, and discussed in

the following paragraphs.

The tooling concept utilized in the fabrication of the lower longeron elements
conglsted of: (1) a thin steel Lrake formed curing (moldline) surface wclded
to a steel carriage frame; and (2) two brake formed argle tools for laving up
and curing of the "L" shaped leg components. One of the brake formed angles

incorporated a top flange to prevent longeron distortion during the cocuring

cycle,

50
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The 20 ply "L" shaped graphite/epoxy components were laved up in the flat in
five ply books, subscquently draped and formed over the brake formed angle
tools with each succeeding book being layed and formed over the preceding bonk
until the tntal 20 ply component was laved up., The 20 ply graphite/epoxy
moldline strap was then layed up on the contourzd moldline cocuring tool ard
formed to this shape. The precast epoxy assembly was located on the graphite
strap and resin tacked in place. The "L" shaped graphite assemblies were
positioned on either side of the epoxy casting making intimate con{act with
this casting and the graphite strap assembly providing a "T" shaped component.
No structural adhesive was required between these assemblies as resin bonding
was accomplished in these areas during the cocuring operation., The completed
assembly was then vacuum bagged using a reusable rubber vacuum bag and cocured
in one operation in an autoclave at 50 psi (full vacuum + 35 psi autoclave
pressure) for two hours at 300° F with no resin bleeding being accomplished.
The asscnbly after the cocuring cycle axhibited excellent dimensional tolev-
ances and configuration stability. The components were then net trimmed,
subjected to quality assurance evaluations and set aside for subsequent joining

operations to the lower fuselage and equipment deck assemblies,

MANUFACTURING PLAN

1, The following list of detail parts makes up the lower longeron assembly.
a. Upper composite angle (-77),
b, Lower composite angle (-77).
c. Composite strap (-79).

2. Materials

a. Thornel 300/SP288 graphite/epoxy - per NAI-1332,
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3. Lavup and Cocure of Graphite/Epoxy Lower lougeron

a. The 20 plies required by drawing SR-0019z1 shall be laved up in five

books. Each book shall be transferred to the brake-formed tool, and

layup shall continue until the buildup of all plies is completed

and the two composite angles have been laved up.,

b. The =77 composite angles shall be set aside for subsequent cocuring

e sl ol i sttt o Sl

operations,
é ¢. The No, 1 composite ply (0*) of the composite strap (-79) shall be ;
laved up on the previously relecased (FrcKote 33) lower longeron .
cocuring tool per drawing SR-001921., This operation shall be
repeated until the buildup of all the plies is completed. i
d. The fiberglass reinforced filler casting shall be wrapped with a
laver of structural adhesive (FM-123-5), positioned on the -79 i
composite strap and adhesively tacked in place.
e. The =77 composite angles shall be positioned on either side of the :
fiberglass reinforced epoxy filler casting and on top of the -79 ;
composite strap and resin tacked in place. No structural adhesive
is required between the -~77 composite angles and ~79 composite strap
as resin bonding is accomplished during the cocuring oprration, 5
f. Apply a laver of non-porous armalon over the entire lavup and drape

to shape of componer.t.

famalia b —anaict s S

g« Apply two layers of Osnaburp breather cloth over the layup and drape

3 to shape, Do not cesin bleed the composite lonperon.
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h., The component shall be vacuum bagped using the reusable rubber

vacuum bag, and cocured at 50 psi (full vacuum + 35 psi autoclave

pressure) with a cure temperature of two hours at 300°F as monitorved

by thermocouples.

{

‘ i. Upon removal of the component from the bag, it will be exposed and 1
checked for conformity to previously determined dimensions; cay i

§ discrepancy shall be recorded. 1

J. The component shall be not trimmed to final dimensions and delivered ‘
to Quality Control, ;
ks Quality Control shall map all detectable voilds and retain this record

E as part of the inspection record.
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ACCEM-0 INPUT CHECKLIST
. CARD 1
; ESTIHATOR NANE { DT LeBLANC,
. 21
; ESTIMATE NUMBER C_PRELM-12
E L]
i PART NAVE L LOWER LONEE®AN,
o
: PART NUMBER | «R00102]1-19
CAD 2 INPUT FORMS QUANTITY USED
ACCEN-1  LAYUP
i ACCEM-2  HONEYCOMB CORE PREPARATION ool
ACCEM-3  PART CONSOLIDATION ot
7
! ACCEM-4  FINISHING OPERATIONS ol
{
F
ACCEM-5  COSY PROJECTION b_._u
3
]
55
] ;
: {,.
i
\ ,- » J = S PRy T
0‘-‘?&".&‘»:' "’4}-}??’.4({”,;‘-;\.;- -.““ ‘, ’”"#» '
- | R AN 'm,'m
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ACCIM-1  LAYUP
3
g CARD § 'l‘Akl NAME "‘Mﬂ HUMIER qry :
] i
TRIN ALLOWANCE
. [ ]
LAYUP T00L SAME AS tuRbaG TOOL (CIRCLE i) "s L L)
@
DEBULKING WISER OF OCCURRENCLS -
- .
TYPt OF MAG (CIRCLE OWC; DISPOSADLE L REUSAMLE 2
CAKS 2 (BLANK)
GRAPAITE FIUCLRGLASS
1A/ WVE L TARE WOVEY
CARD 3 €081 {3AA8) LN p.._dg_‘- —he ]
DENSITY (L8/5Q. 1) A N . . A a Ani s
KEYPUNCH CARD 4 AND CARD 5 ALTERNATELY
CARD 4 CARD 8
1 VTMO\‘ BEND DLSCRIPTION \\ PLY DESCRIPTION 5
DIRENGIONS AN
RECTANGULAR NONREC TANGULAR ﬁ,
e
?
3 LENGTH WIDTH AREA DISTANCE
(IN.) (IN.) 5Q.1N) (IN) LA
%
r -, - t
_._.hL. OV " sl
J.A. A.‘.AA. N Ve PERY YOIRY
_L_n_. PN WS N
PN BIUIRY VO SNV Y NIV YOG B
4 FURY N NI YO NIBY VY TN AT SN VIS PR "UUN IR Ve FUBY YEEN e
} N NP Yl ), A o B U Y U YOl UUUY VAP AUy Y N
3
L1 IS Y BN W Y “a N NI YO BSNTY VR TN YO DY YO NIV N
] . T W “A‘--‘——‘—“‘—"% PR U VIV VI DY VU SNV VN VI YO
T A FUTEEY Wi IPWDNN VIO I VIR I B TS STETEEY W Y YO NV WIS VU
. NI Y BN W Y Y s NV VTS B VN S YO IS VO N
N W BN U N - Ve Y Y IV N Y N
3 [ . Y. W Y VN A . N IV Y Y YO ah Y VN s
" TN Y PR YOy IVUNY O B P L FENY WP I VPN Y VIR Y Y .
? o P UV VN [RUFY T SNV VP I SN VI TR VT IPUIE VI SO YW EIVPWY YR I B e ,
3 42§ - WY WS N Yo -L.A—A.-l— YN VI Y Y U Y NSV VNN SRRy e o i
{ — NN W DUV TG BN WYY [ PUUPRY IR PRI W EPUSNIY W [T VPN SR YU J-t.a '
" L UTY YO8 IR YOO IR P I DO PO PN WIPRS FERUY YRUU DINUSY VEPRE JURERY YUY BN B PR !
RV YA A &.I‘I ' «L.A‘A-LJ bbb - OAA..L_I—A—A Y YO Ny PG YOI o J
LAST ENTRY ON CARD 4 IS "9999"; LAST ENTRY ON CARD 5 1S “000" ;
poren ‘
WANOLING NrTNNY: 1 o POIPLY, Q& BIRECT-ON-TOD\ i
LAYUP ML THON: 1w PANUAL, 2 o FANDSASSISY, 4 v CONRAC AUTOMATIC (720 IPM), 5 o CONRAC AUTONATIC (360 1Pu) ]
DEPOSTTION TICHNINUE: Y} & PLY.O-PLY, 2 © PIY.ON.NVIAR
YePL OF BIND: Vo STRALAHT, SHAND, MM L, 2+ STRAIANY, SotARD . FEMALC, ) = STRALGHT, RADIAL MALT;
& 0 STRALLT, RADTAL UM & o CURVER, SYRETOI DRANGE (TAPL): & v CURVID, SHRINN TLANSL (VARE);
Yoo LD (Wi N MATLRIAL ;
MATERIAL FCRM: Ve UNIGIRECTIONAL TAPL, 2 » wWovaN 3
PATERIAL YT 1o GRAPHIITZEIONY, 2 o FIACRUIASS/TROXY 56 1
4
1

T “m.""'f""w".".-"",;:\' {

.
1a § - R N T Ay, -

af‘

M d .




ACCLM-Y  LAYUP

CARD | ) "ART NAMI pPART stk QY

s S . N —— E?AN
TRIM ALE OWANCE I' Al In.
)

PLY DESCRIFTION

LAYUP TOUL SAML AY CURLIG TOOL {CHRCLE OL) "ws ] _.Q'_ 3
V]
DLBULYING Wwestn oF SECURRENCES
- “
1vg OF BAG {CIRCLL OaC) DISPOSABLE 1 REVSABLE 2
CARD 2 (BLANK) i
GRAPNITL (2] TS i
= ' AR wovt i AR Wt 't
» . CARD 3 €081 ($/10) o g..-. olies 3
i otasity (ib/se.an ) TR g4, A . :
I' KEYPUNCH CARD 4 AND CARD 5 ALTERNATELY )
CARD 4 CARD & .
\GYNOD \ BEND  WSCRIPTION

v

TRTRIREIOR

) :
RECTANGULAR \onn:cmcum \a :
2 :

QA

(s .
RAD 1S
aq\ BLND 0!
ALENGTH URVATURE

Wi0TH

_ %‘\?/ A ) LENGTH WIDTH \REA DISTANCE il
; 2 "‘;\ . (IN.) s0.1%.) \ (N s, 3
. P ¢ i tia :
: ! FEURY 1 Y YO ia A Y YUY ‘
‘ } IV WS W mw 5 adi oA FEEY YO ']l .l.; ;
! PO W B VN N YN - % b .
N W B W P TGl I YO ik . ‘
. N A BV VRN [ SR PRDEY OIS VEUUS SRV YORA SRV VP S N :
- _L_A__La&_m.;.‘_.‘-.a..,...;.a‘;,;q N‘*W—L—‘_ P N I VPSS AU VU PRy YA . 3
' .{_._.-.&&L-J—..;_..‘-.J. Y W L. - leALAT_,__J_,A‘_; Y W U N N ';
! P N 5 (5 GUREY ViR FUY W Y a ed 1_4 P e Y VOOU RFUNY Y Y e . :
: ; Y VN TRNSY I B W N I . FETVRE Y R W . ;
r FENY Y Y VNS DY VR I DU S SRRV VO BNV W BT WOuS R W
; RV I WA AV VPO I VU T Y VPl SR VO AT W I W .
N PN Y BN WS SV VN PPN IR UV Y SPEPY Wa S W N |
N POV YOO IPTEVEY YORTE EPRY YRV [ DR SRV ST VI U WP IR W R W
a Al caaae _A_A.A‘-L.T.J. YA [N IFUP ATRURRY VNN ITRN T VAT ISTNSY YHUUS WPESURY YR Y N AT

] | 4 EPUPUY O DUV VUG S Y NUUPON IV EPRUURY VN VY VDU SFWCUEY YOI uN SUUreEY Ve {4

3 " I Y Y BN N Y W PR VRN IPRUTRY W RTINS VI ARERY Ve ..;_4—.‘;_;.1{._.. Y

H--{11- Ak 1 NN WYY IUYRY "SR I BVUURY SRUTRY SIRUYET VNS RNTPUEY YOUWS IPRUUDY VIR PRNPWSY V) PORY

Y YR RPN X I.Jh“-LJ l.A_—LJ-A-I.J FUTRRY VI AURVONY T R Ve NIV VP BN W PRV \

LAST LNTRY ON CARD 4 1S "9999"; LAST ENTRY ON CARD 5 IS "000"

et
} HALILTNS PO O 1o PREMY, 2 » DIRICT-ON-T02
X LAY ROt 1o RANUAL, £ o BANDSASS;ST, 4 = CONRAC AUTOMATIC (720 IPM), § o CONRAC AUTOMWTIC (16G 1en)
OLAOSTYION TUSHRIQUE: 1 o PLY.ON-PLY, 2 » MY OV MILAR
TPE OF DAL 1o STRALGMT, MIARE, MAL, & o STPAIGHY, ScARP . FEMAIT: 3 s STYRAIGHT, RADIAL MALL;
& v STRALGNT, KARTAY, VACES § = CURVID, STREIUH by A (VAPLY; 6 ¢ cURVED, SHRINK JLASE (1AM ),
2o CURTTD (R IN RANRCALS
PATERIAL | CRM: Ve UNICIRLCTEOWAL TARL, 2 » WY :
4 MALLRIAY Ty Voo GRAPHITESEPORY, D o BIBTRGEASNE1OXY 57 :
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e s e

ACCEM-3 PART CONSOLIDATION

cveLe wmer |
BART NAME JART WMBER vy
Li0WEE. LonGeeo) P \ _Bea
COMPONENT DETAIL PARTS :
NUMBER OF LINES USED hg,, (M T8 10)
PART NAME RT NIMBER TITY
w02 ANGLE it 1 | .
[ STAP =9
Y S D
CONSOLIDATION OF DETAILS \
CARD 3 ADHESIVE (CIRCLE ONE) NO: db VES: )
APPLICATION AREA: C . . . A, . ,SQ. IN.
ADD!TIONAL OPERATIONS " 0
(CIRCLE IF APPLICABLE) BONDING: _1  SPLICING: _2
CURING PROCESS
VACUUM BAGGING 2 a2
TYPE OF BAG: (CIRCLE ONE) DISPOSABLE: 1 REUSABLE: €D
RESIN BLEED: (CIRCLE ONE) n: &D ves: S
PLY-TO-BLEEOER RATIO: :‘ A eT0
BAGGING AREA: SLD a Q. N,
SEALING/CLAMPING PERIMETER: 252 .4 L
THERMAL EXPANSION MOLOING
EXTEKMAL MOLD CAGE DINENSIONS: LEnGTH: & AN
wIOTH: A N
DEPTH: A M
n
CURING TOOL:  (CIRCLE ONE) AUTOCLAVE: )
OvEN:
MEATING ELENENT: 3
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ACCEM-4 FINISHING OPERATIONS

.PART NAME 2 _g{&RT ileMBER9 _ o QJY

CAND

CARD 2 (OMIT IF LEFT BLANK) CARD & (OMIT IF LEFT BLANK)
NET TRIM OPERATIONS HOLE OPERATIONS

A R
TRIM \ HOLE HOLE
LENGTH QX TY.\DIAMETER \ DEPTH

AVERAGE
HICKNLSS

N Y -
U SRV VNS e Y
‘ ‘Lﬂ—‘—h,—d—d—l—l" - ode L:‘A—A—u_a—.—l—‘* e
¥ VP BN N " Y VPR Y NN
AA..._”“AJ A, A—-‘;_u_h—‘-A“L
> N . A NI G VNI BV YN
b A N Y VNN I VIR
" VNN S N WY NS T W
L *‘—A—LAJ_H_A_A‘- -k b, HA e
CARD 3 |0 CARD 5 th
LEGEND LEGEND
OPERATION: 1 = HAND RQUTING OPERATION: 1 = DRILLING
2 = MACHINE ROUTING 2 = COUNTERSINKING
3 = HAND SAWING 3 = COUNTERBORING
4 = MACHINE SAWING 4 = REAHING
§ = HAND SANDING $ = HOLE SAWING
6 = PORTABLE TOOL SANDING 6 = HOLE PUNCHING
7 = HACHINE SARDING FIXTURE: 0 = NO
FIXTURE: 0 = NO, 1 = EXTERNAL
1 = YES 2 = INTERNAL
TEMPLATE: 0 = NO TEWPLATL: 0= NO
1 = YES 1 = YES
INSERTS: 0 =N0O
1 = Y[S
59
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) ACCEM-5 COST PROJECTION CARD |
| unIT e 100D,
g AvE. Lot size ) .4,
g TYPE OF ESTIMATE |
UNIT cosT _ L. N O vesC) (cImeLe one)
CUMULATIVE AVERAGE COST coL. 22 N g ves €L (CINCLE Ong) j
CUMULATIVE TOTAL COST oL B N Q veSCT) (CIRCLE OnE) 1
CARD 2 FACTORY LABOR PROJECTION FACTORS - ™
, LEARNING CURVE: LOG-LINEAR unn@ CUN, AVE. _1_ (CIRCLE ONE) 1
i DATA INPUT OPYIONS cro 3 cAND 4 r
b {CIRCLE ONE) cor. ) L Ty VARIANCE LEA CURVE SLOPE !
v e 2 2) LAYLP :
b 1N {a) < () ¢ (a) !
' 1Tt (o) T (b) CORE PREPARATION ;

(¢) PART CONSOLIDATION .
(d) FINISHING OPERATIONS | :

(e) TOTAL FACTORY LABOR

DATA INPUT OPTIONS
(CIRCLE ONE) 3  agoR RATES

(d) MFG. ENG.
(e) ENGINEERING
(f) GRAPHIC SERVICES

.:. (a) FACTORY LABOR
: e (o) - (0) é (b) QUALITY CONTROL :
(c) TOOLING i

DATA INPUT OPTIONS

(CIRCLE ONE) 3  SUPPORT FUNCTIONS cAMD® CAMD Y cARD 8 CARD ¢
s 1 - (4 O BASE  BASE UNIT ' FACTOR ,LABOR HRS/MAT*L §'s !
o () S ot contror o L |
TOOLING ,L o ;
MFG. ENG. 'L rL
: ENGINEERING $ W |
;’ GRAPHIC SERVICES ,
SUPPORT MATERIAL  * é
: LECkND

BASE: ta F”M:TORV FABRICATION, D « QUALITY CONTROL, 3 « TOOL!NG
4 « WG

+ ENG. .5 ENGINECRING, 6 » GRAPHIC SERVICES, 7 = PRODUCTION MAT*L
OATA INPUT OPTIONS

k BASEUMT: 1 = HOURS, 2 = NOLLARS

I o (CIRCLE ONE) 4 OVERHEAD RATES , Sow

E 108 (a) - (1), (2),(3) — (a) FACTORY FABRICATION

E' e (1), (2), (3) &k 1 (b) QUALITY CONTROL ;

& (c) TOOLING .’
(d) NFG, ENG.

(@) ENGINEERING

, (f) GRAPHIC SERVICES e . \
: (1) TOTAL LABOR i
i (2) WMATERIAL

(3) ADMINISTRATIVE
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e = i s e e = cr —r T P — —-—T pe— 1

COST PROJECTION

PRODUC TION COST ESTIMATE AT UNIT NO.3 1000
AVERAGE LOT S)2ts 10.
LINEAR UNIT CURVE

!

PRUJECTION FACTURS TI.VAR  CURVE SLOPE |
|

LAYUP 13.3% 79.40 %
RONEYLUMB CURE PREP 7.62 85.60 %
PAKT CONSUGLIDATION 11.63 80.20 £ :
FINISHING OPt KATIONS 21.93 76.20 ¢ !
LABOR RATES $/HR |
FACTURY LABOR 10.00 5
QUALTTY CONTRCL 12.50
TCOLING 14.00
MFG ENGINEERING 15.00
ENGINEERIRG 11.7%
GRAPHIC SERVICES 9.00
SUPPCRT HUNLTIONS BASE FACTORS
GUALITY CONTROL 1 1 C.2¢ ‘
YOOLING 1 .12 '
MFC ENGINEERING 1 0.14
ENGINEEKING 1 0.10 |
GRAPHIC SEKVICLS 1 0.0% |
SUFPURT MATERIAL T2 0.2% !

UVERMEAD RATES

EACTURY LAEOR 1.900
LUALITY CONTROL 1.200 i
TOUL INC 1.5C0 !
MFG ENGINEERING 1.100
ENGINEERINC 1.7%0
CRAPRIL SERVICES 1.100
MATER] AL 0.200 ;
ACMINISTRATIVE 0.250 ‘
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COST PROJECTION

UNIT COST ESTIMATE AT T 1000

COST ELEMENTY $TD. HRS T 100U MRS DOLLARS

FACTORY LaAbOK

it ot it e e a ke

LAYUP 959 12.65 126 .47

HUNEYCUMB CURE PREP 0.0 0.0 0.0

PAKT CONSCLIOATION le24 1.60 22.34
L FINISHING OPERAT]IONS 0.80 1.17 17.%¢6 ]

TOTAL FACTORY LABOR 11,03 1%.61 183.48 i
r SUPPOKT LABORS 3
s GUALITY CONTRLL 3.12 39,03

1COLING 1.87 26,23
, MFG FNGINEERING 2.19 32.79
: ENGINEERING 1.56 18.3% ;
E GRAPHIC SERVICES 0.78 7.03
i TCTAL SUPPORT LABOR 123,42
L LABOR CVERHEAD
, FACTCRY LABOR 348,57
; WALITY (ONTROL 46,84
; TCOLING 39,35 ‘
4 MFG ENGINEER ING 36.07 %
i ENGINEERING 32.11 1
. GRAPHIC SERVICES 7.73
. TCTAL OVERMEAD 510.66
; . TUTAL LABOR 817.54

N
' MATERRAL
g PRODUCTION MATERIAL 245,60
: SUPPURT MATERI]AL 6.4l
| MFG. ALLOWANCE 165.77
: OVERME AD 119,55
; TUTAL MATERIAL 717.32 ,
l .
; ADMINISTRATIVE OVERMEAD 383,72 }
z j
: TUOTAL COSTY 1918,.58 ;
. *ERRRRRES !
r
i WLIGHT
F: D G G Gutne
i LAYUP 1728
HONEYCUMB CORE PREP 0.U
ToTaAL 17.26
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COST PROJECTION

CUMULAYVIVE AVERAGE COST ESTIMATE AT T 1000

CUST ELEMENY STDe MRS T 1000 MRS DOLLARS i

FACTURY LAKBUR

LAYUP .59 19.14 191.36
HONE YCOME CORE PREP 0.0 0.0 0.0
PART CONSOLIDATION 1.26 2.03 32,60
FINISHING OFERATIONS G 80O 1.91 28.60 ]
TOTAL FACTURY LABOR 11.63 23,37 274,01
SUPPURT LABORS '
QUALITY CONTKRCL TN $8.63 i
' TOOL ING 280 36,26
[. MFG ENGINEERING 3.27 49,08
| ENGINEEK ING 2436 27.6406
; GRAPHIC SERVICES 1.17 10,52
| TOTAL SUPPURT LABOR 104.7%
L LABOR OVERHEAD
| FACTURY LAKOR 521.7%
OUALITY CONTRCL T70.11
? TCUL ING %8.89
; MFG ENGINEERING 53.99 ?
: ENGINEERING 48,06 i
i GRAPRIC SERVICES 11.57 |
¥ TUTAL OVERMEAD T64.37 :
TOTAL LABCR ‘ 1223.72 f
MATER 1AL
PRODUCTION MATERIAL 345,60 i
SUPPORT MATtRIAL 86.40 }
MFG. ALLOWANCE 167.59 |
| OVERREAD 119.92 -
; YOTAL MATERIAL 719.51
‘ AUMINISTRATIVE OVERMEAD 485,81
TOTAL COSY 2429.03 !
TS SR RR S :
i WEIGHY
LAYUP 17.28
HUNEYCOMB (ORE PREP 0.0
TOYAL 17.28

e Tt - . VL e e
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COSY PRUJFCTILN

CUMULATIVE COSY LSTIMATE AT T 1000

COST ELEMENY STO. MRS v 1000 MRS OOLLARS
#ACTORY LABOR
LAYUP 9.59 19135%,9% 191359 .44
HONE YCOMB CORE PREP C.0 . 040 Q.0
PART CUNSOLIDATION 126 232038 32567.27
FINISHING LPERAVIONYS V.80 1906, 44 28595 ,.%86
TOVAL FACTORY LABOR 11.63 23370, 76 276006, 37
SUPPORY LABORS
QUALLITY CONTRCL 46T4.18 58426,80
TYOOLING 2804,.49 392862.87
MFG ENGINEERING 3271.91 49070.%58
ENGINEERING 2337.08 2764460.064
GRAPHIC SERVICES 1168.%« 10516.04
TUTAL SUPPORY LABOR 184745.69
LABOR UVERMEAD
FACTURY LABOR 5217%2.00
GUALITY CONTRCL 70112.19
TOOL ING $8894,.,30
MFG ENGINEERING 53986.40
ENG INEERING 480%6.12
GRAPHIC SERVICES 11568.53
YOTAL UVERNHEAD T04369.50
TOTAL LABOR 1223721.00
MATERIAL
PROOUC TION MATERIAL 345599.u1
SUPPORT MATERIAL 86399,.94
MFG., ALLOWANCE 654,22
OVERHEAD 87530,7%
TOTAL MATERIAL 525184 .69
ADMINI STRATIVE OVERNEAD 437226.25%
YOVAL COSY 2186131.00
SR EESSES Y
WEIGHT
LAVYUP 17279%.98
HONEYLOMB CORE PREP 0.0
T07AL 172719.98
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LOWER FUSELAGE PANZL (SR-001921-15)

DESCRIPTION

The lower fuscelage panel is a relatively simple structure composed of tlhiree

ply (0° /90° /+45° ) graphite-fiberglass/epoxy hybrid skins with localized
GR GR GL T
fiberplass/epoxy buildup areas along the edges of the pancl with a honeycomb

core substructura. The tooling selectaed for the fabrication of this structure

& consists of a "brake formed" steel curing surface mechanically attached to a i

fiberglass/epox+ honeycomb sandwich base, This concept allowed one to obtain
excallent heat-up and cool down rates while maintaining the weight and cost
of the tool at a cost competitive base as compared to total metal or plastic

E tooling,

The hybrid skin assemblies for the lower fuselage panel were layed-up in the
3 flat, with the outer skin being draped iuto the release coated (Fre-Kote 33)
K "female" tool., The fiberglass/epoxy localized buildups were then located and
resin tacked in placa., The localized fiberglass buildups were then located i
} on the honevcomb core assembly and the inner skin assembly was draped and
formed to the honeycomb core, No structural adhesive was required between the
skin assemblics and honeycomb core as resin bonding was accomplished in these

areas through the fiberglass/epoxy adhesive prepreg of the hybrid composite.

The assembly was then vacuum bagged using a reusable rubber vacuum bag and

cocured in one operation in an oven at vacuum pressure (15 psi) for two hours
at 300°F with no resin bleeding being accomplishad, After the cocuring cycle
the lover panel exhibited an excellent aerodynamic surface on the outer mold=
line skin, with the tbtal assembly displaying good dimensional tolerances and

configuration stability. The panel was then net trimmed and subjected to
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Quality assurance evaluations with no out-of-pattern readings heing recorded,

The

panel vas then set aside for subsequent Joining to the lower longerons

and equipment deck,

MANUFACTURING PLAN

1.

The following list of detail parts makes up the lower panel assembly,

a4, Composite skin ~ upper (-69)
b. Composite skin -~ lower (~67)

3
¢, lloneycomb core ~ 3,1 lhsg/ft (~-65)

Materials

a, Thornel 300/sSP288 graphite/epoxy = per NAI~1332
b.  Narmco 3203 fiberglass/epoxy

¢.  Aluminum honeycomb core - per NAI-1171, Class I

Machining of (~65) Honeycomb Core

a. The honevcomb core shall conform to NAI-1171, Use 0.0007 foll,
3
0.125-inch cell, 3.1 1bs/ft density, 5056-H39 aluminum alloy
(CR III coated) per specification QQ-A~250/8,

Machine honeycomb core per drawing SR-001921 (~15), Note ribbon

direction,

¢, Roll form core to shape of lower pancl cocuring tool.

Lavup and Cocure of Graph1te-F1berglnss/Epoxv Hybrid Skin Assemblics

a. The No. 1 composite ply (0° = graphite) of the lower skin (-67)

shall be draped and formed to the lower panel cocuring tool,

75

P -y " ——
st Qq CE
v oo -T:\‘ Ay .f&*ﬁ‘\‘ﬂ“_-.l,\
. .

¥

[ Y E O T T

e ———

L A e e




s s T 7

g
;
t
|

b,

Ce

h.

1,

AR

L

The No. 2 composite ply (90° - graphite) of tha lower skin shall
bae draped and formed over the No. 1 compnsite ply (plv-on=ply),

The No. 3 composite ply {:ﬁz: fiberglass) of the lower skin shall
be draped and formed over the No, 2 composite ply (ply-on-ply),

The =6 honaycomb core which has bean previously machined and roll
formed shall be positioned on the lower skin. MNo structural
adhesive is required between the honeycomb core and lower skin
assembly as resin bonding is accomplished through the fiberglass/
epoxy adhecive prepreg ply during the cocuring cycle,

The No. 1 composite ply (+45° fiberglass) of the upper skin shall
be draped and formed over the <65 honeycomb core. No structural
adhesive is required beatween the honeycomb corae and No., 1 composite
ply of the upper skin as resin bonding is accomplished through the
fiberglass/epoxy adhesive prepreg during the cocuring operatiom.
The No. 2 composite ply (90° - graphite) of the upper skin shall be

draped and formed over the No. 1 cumposite ply (ply-on-ply).

The No. 3 composite (0° - graphite) of the upper skin shall be
draped and formed over the No. 2 composite ply (ply-on-ply),
Apply a layer of non-porous armalon over the entire assembly. Do

not resin bleed composite skins,

Position fairing blocks around periphery of assembiv to prevent
core crushing during cocuring operation.

Position rubber tooling aids in core transition arcas of asscmbly
to prevent core migration.

Apply two lavers of Osnaburg breather cloth over the entire assembly.

76

RN

e etk AeenSetetauwb . L4

VA

o -

oy

e e e




1

The component shall be vacuum bagged using the reusable rubber
vacuum bag, and cocured at vacuum bag presaure (15 pai) only, in
an oven with a cure temperature of two hours at 300°F as monitored

by thermocouples.
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l |
| i
| |
q |
‘ ACCEM-0  INPUT CHECKLIST ©
|
i
1
'L 1
' i
1
ESTIMATOR NAME I Timondy BEITNER | :
21 }
ESTIMATE NUMBER L_Sno ' ;
a ?
PART NAME | hOWEQ PUSEIAGE gL | |
\ X
PART NUMBER L'ee- coi92y (-1%) J
CARD 2 INPUT FORMS QUANTITY USED
ACCEM-1  LAYUP 0.2
3 i
ACCEM=2  HONEYCOMB CORE PREPARATION (o, 1] ;
5 i
ACCEM-3  PART CONSOL IDATION J-N N
7 i
ACCEM-4  FINISHING OPERATIONS 0.1 ] ;
|
9 4
ACCEM-5  COST PROJECTION Lo L] i
f k
‘{ 78
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ACCEM-1 LAYUP
E-
3 CARD | , “AR1 NANE IzrI\RT 'IUMBER QTY
£ ] |
TRIM ALLOWANCE l l ‘ ‘ N,
]
LA yP TOOL SAME AS CURING TOOL (CIRCLE ONWC) Vté NO 0_
1 a@
DEBULKING HLHSER 27 OCCURRENCES s ]
[X] a :
TYPE OF BAG (CIRCLE ONE) OISPOSABLE ) REUSABLE 2 i
CARD 2 (BLANK) 1
! GRAPHITE FIBLRGLASS |
: TAP WuvEN TAPE WVEN i
i CARD 3 COST ($/18) 3 | .
; DENSITY (LB/SQ.1H. ) R Y A . . | !
E KEYPUNCH CARC 4 AND CARD 5 ALTERNATELY
| CARD CARD 5
¢
f \HETNOD \«\ 3END  DESCRIPTION \\ PLY DESCRIPTION \ !
. \\\e; N\ ~ DIRENSIONS AN ;
| A s _
: 2\ : RADIUS RECTANGULAR \NONRECTANGULAR Y
i A Q) BIND OF FLAKGE "?
i P\ ENGTH \CURVATURE \ WIDTH
; % EAa( IN.) (IN.)
; o X LENGTH '\ WI1DTH AREA \ DISTAMCE
] o (IN.) (IN.) $Q.IN.) (IN.)
t i
i 1 1B :
F 4 _Lm_d._ N BN UEEEY T GWERT '
; . '&A.__._._‘_.__._‘._._ MY PN QPP YN VY VI B VOl PR VDY .
; A Y ST W R U B VI BT VS TP Y A ;
» 1
: e 25, 1 ik |4 W . T T N
! N J‘mh_;_b__‘. MY YO AN Uy BT YT SATEY Y YOl SOy Ve ;
¢
: . B0, | .a . & oo do Al oa oAt a ,
E Ut jui‘hndJul~ PSS P QENQE!!L - YN NSV VN Y v
} g¥> A A i
f 4 _A_A_A‘L_A_J_._.‘._L_J " a4 JEIPEEY YO FENEDY YO FTEEY YEY " " a
l', 4 T W Y W PR U IR VI MENEY VARG GPUNEY YOl ENGTESY VI :
- Y Vi BN N I Y M‘_, NP s N Vi B Y PR YN R :
' R P VI Y VIR NV Y N I N SRV P S VI NEDY Ve B Y . !
E N NP W IR Y NP Y NI S Y Y BT Y GNTY Y T VO vy :
3 i Y YOl SR "W N - P P PN YA iy ol VY YO NIV VO i ;
; 44 WY " Y YO PR N ST YO SN YO Y YO MY YO N
1 FUNEY Vil EFUTE YOGl N Y " MR Y YO BNV VI EFERENY VNN ETENNY YR ) i
RPN VoI BT N BN W JUPEE WIS TP Y IV VAN B P Y . ;
N Y W SV NN [ KU PO VP VU SRV Y VY W A \ 1
] A
Lo Y N N Vi N N

LAST ENTRY ON CARD 4 IS "9999"; LAST ENTRY ON CARD 5 1S "000"

NAI.LHG METHCD: 1 ® PREPLY, 2 = DIRECT-ON-TOQ7L

LAYUP METHCD: 1 = MANUAL, 2 = HAND-ASSIST, 4 « CONFAC AUTOMATIC (720 1PM), 5 = COMRAC AUTOMATIC (360 1PM)

JEPOSITION TECHNTQUE: 1 = PLY-CN-PLY, 2 = PLY-ON-MYLAR

TYPE OF BiND: 1 = STRAIGHT, SHAI. , MALE;, 2 = TRAIGHT, SHARP, FEMALE; 3 = STRAIGHT, RADJAL ALE;
4 = STRAIGHT. RADIAL, fEML! § = CURVED. SHRINK FLANGE (TAPE); 6 = CURVED. STMIGNT FLAKGE (TAPE);
7 » CURVED (WOVEN MATERIAL)

MATERJAL FCRM: 1 o UNIDIRECTICNAL YZPE, 2 = WOVEN

MATERTAL TYP¢: 1 © GRAPHITE/EPOLY, 2 » FIBERGLASS/EPOXY 79




ACCEM-1  LAYUP

CARD 1| 'PART NAME rI\RT HUMBER

P61

QTY
Boil

]
TRIN ALLOWANCE IN.
:
LAYUP TOOL SAME AS CURING TOOL (CIRCLE ONE} v:? N 0
4
DEBULKING HUHBCR OF OCCURRENCES —
3
TYPE OF BAG (CIRCLE OWE} DISPOSABLE ] REUSABLE 2
CARD 2  {BLANK)
GRAPHITE FIBERGLASS
TAP, WOVEN TAPE WOVEN
CARD 3 cOST ($/18) A { A
DENSITY (LB/SQ.IH.) \ R A Y VI Ao
KEYPUNCH CARD 4 AND (ndD 5 ALTERNATELY
CAND CARD
\CETNOD S BEND DESCRIPTION \\ PLY DESCRIPTIUN
"‘4 RADIUS NONRECTANGULAR
@ BLND OF FLANGE
ENGTH URVATURE WIDTH
%‘, ) (IN.) WIDTH AREA '\ DISTANCE
V5 . SQ.IN.) IN. <
(:\l\ (IN ) Q ’ ( ) /OA
_.nh__m.a_ _m....A..L..A..l A
| 28, | llaa . | i L Y I ..mxlll34
| 254 | lina. . ECYE N N EW
Y ' N A T VPN ISP VN PN VN a
L FUNERY YOO ENUTEY YEFN BPENY YUY Y Y BT VIS UPUNUEY VT GPRTTEY VAN SPUREY W N
s NITERY Vil EFRTE YRS B YA PN SFUUEY SR YOGl GPTIEY YONUS GUNUNY YAUTE WPANT Ya "
L ETEEY Vil INTEY VDU Y Y N T EFERY YT B YO Y VO EUEDY YO Y Y
+ NPV W S YOS Y W I BN SN I Vi W e Y VA Y Y -
JRTERY Yo INUNY YOO BPNY VI PR IS FUADY YUY UUETNY VOFG IUNUSY YAPUS DTGNSy VI N
[ T P W SN S WY VI BN Y I VN PR YO .
l i N W A_._r_._A_._J N Y Ve RN WGN S VP PR VT s
" FUNNRY VI P I Y N PR EPUEY VIS BT YAPUE IR VI Y I i
) FUINY YON SR VAU Y. I SPU PO TR YOI AP VI [P VIO Y YN N
R FETEEY VI UPUNEY. S Y VP I P IR BTN YTl PR WP Y VN Y W N
N Y Y SR W S W [ S NI SN Y UV VA EDUREEY VAPl EPRPAY YO i
N TR v BN P Y VN U I DY TN PPN VI BPENEEY VI S Y
N MDY "IN N I I M S ST VNS TRV VAP DU VI B Y
) * l!!“ |||‘| J_A__‘J L 5* TR Vi - Y "
e LAST ENTRY ON CARD 4 IS "9999"; LAST ENTRY ON CARD S "ooo"
.
- : 'l-_i.'i.f.-‘_-'Q

HANDLING METHOD:
LAYUP METHO™-
DEPOSITION L CHAIQUE:
TYPE OF BEND:

= PREPLY, 2 = DIRECT-ON-TOOL

= PLY-ON-PLY, 2 » PLY-ON-MYLAR
» STRAIGHT, SHARP, MALE, 2 = STRAIGHT, SHARP, FEMALE;

« CUIVED (UOVEN MATERIAL)

= UNIDIRECTIONAL TAPE, 2 = MOVEN
* GRAPHITE/EPOLY, 2 « FIDF:aAss/epoxy 80

MATZRIAL FORM:
MATERIAL TYPE:

— - A . - —
E]

3 » SYRAIGHT, RADIAL MALE;
STRAIGHT, MD!M.. FEML!. §e CUIVED. SHRINK FLANGE (TAPE); 6 » CURVED. STRATGHT FLANGE (TaTe):

® MANUAL, 2 « FAND-ASSIST, 4 = CONRAC AUTOMATIC (72C IPM), § = CONRAC AUTOMATIC (360 10mM)
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ACCEM-2 HONEY~OMB CORE PREPARATION

canp 1 DART NAME
WoN

7ART NUMBER

[e®

TY.

canD 2 MATERIAL DESCRIPTION

OPERATIONS
SARING
s Wi
CONTOUR
STEP
SCARF
4R
HANDFORMING (CIRCLE ONE)

BRAKEFORMING
(CIRCLE ONC)

LIQUID POTTING
TAPE FOAMING

CELL SIZE:
DENSITY:
THICKNESS:
AREA:

COST:

LENGTH OF CUT:

LENGTH OF CUT:
HMAXTIHUM WIDTH:
LENGTH OF CUT:
MAXTMUM WIDTH:
LENGTH OF CUT:
WIDTH OF CUT:
LENGTH OF CUT:

WIDTH OF CUT:

LENGTH OF CUT:
QUANTITY:

YES: Cﬂt)hhj

RADIUS OF CURVATURE:
DIE LENGTH <5 FT:

NO. DIE CHANGES:

NO. DIE REPOSITIONS:

VOLUME FILLED: Lo o o . As o lcu. IN.

L]
VOLUME FILLED: |, ., ., , A, o [Cu. IN.

lSl

bl

L IIN.

o.l |

IN.
: LB./CU. FT.
IN.

SQ. IN.

|/ PART

3|

e

o amraltmats

e A b i e e




ACCEM-3 PART CONSOLIDATION 1

i 1

cvee mmser | . o

ART NAME ' ART NUMBER i 1

o ! | owee fer-00192i (= 1

!

COMPONENT DETAIL PARTS i

, NUMBER OF LINES USED 2.3, (MAXINUN 10) o
& RART NAME BART NUMBER )]

g a0 2 | LOWEBR SN @D i

1 o - j

EE re A ;

E ) . i

E-

: . i

: |

E : CONSOLIDATION OF DETAILS \ i

o CARD 3 ADHESIVE (CIRCLE ONE) NO: @ ves: ) i

APPLICATION AREA: , A Q. IN.
ADDITIONAL OPERATIONS " " .;
(CIRCLE IF APPLICABLE) BONDING: _ 1  SPLICING: _2 !

CURING PROCESS ;
!

;' VACUUM BAGGING \2 !
; TYPE OF BAG: (CIRCLE ONE) DISPOSABLE: __ 1 REUSABLE: #D )
RESIN BLEED: (CIRCLE ONE) NO: vEs: ) i

PLY-TO-BLEEDER RATIO: W 1041 i
BAGGING AREA: T . 204 sQ. IN. -'

3 SCALING/CLAMPING PERIMETER: Lifpa N

THERMAL EXPANSION MOLDING

9- EXTERNAL MOLD CAGE DIMEHS[ONS: Leneti: ¢ A .
: WIOTA: .

. Ao
oeetH: W p W
n
CURING TOOL: (CIRCLE ONE) AUTOCLAVE: )
. oven
! HEATING CLEMENT: 3
82 !
8
"'_ -

1% '.»d\ A “es
;...f\‘ .,.,_ ~dey o
H “.?-

. R FE S L et "




ACCEM-4 FINISHING OPERATIONS

PART NAHE RT NUMBER oy, ~
CARD 1 =00 \92.\¢) :
[ paRT AkeA [“A2B.a, . [50. IN. ‘

CARD 2 (OMIT IF LEFT BLANK) CARD &4 (MIT IF LEFT BLANK) ;
NET TRIM OPERATIONS HOL OPERATIONS |

\
. HOLE

7Y \DIAMETER

T T e T T S,
—

AVERAGE
HICKNESS

LENGTH

F LA——*—A—&—A—I—..A_L. el |
: PR W Y Pl Y WP P N %
L o AA#‘—A_—L—‘-—.‘&A e - AA—.—A—&-&—‘*AA -
; e ‘L—l—dh&-‘—d—“ e L{‘l—h—h—-J i i
DU W . . PV Y
E e :‘s—a—J.;..._a—A‘ - - 4:&.—!-—.—-‘——.—“‘ .
; o A IV VNIV T VR
§ N N sl o - N Nt :
: LEGEND LEGEND j
f OPERATION: 1 = HAND ROUTING OPERATION: 1 = RXILLING
! 2 = MACHINE ROUTIAG 2 = COUNTERBORING
3 = HAND SAWING 3 = REAMING
4 = MACHINE SAWING & = COUNTERSINKING i
5 = HAND SANDING 5 = HOLE SAWING i
6 = PORTABLE TOOL SANDING 6 = HOLE PUNCHING i
7 = MACHINE SANDING FIXTURE: i = NO
FIXTURE: 0 = NO, 1 = EXTERNAL
1 = YES 2 = INTERRAL
TEMPLATE: 0 = NO TEMPLATE: 0 = AQ
3 1 = YES 1= YES
] INSERTS: 0= ND
E 1 = YES




ACCEM-5 COST PROJECTION CARD 1

unT Meer'Q, 1,.0,0 O,
AVE. LOT stz&_._;.L.Q.A;

TYPE OF ESTIMATE

UNIT cosT CoL. .21 N g ves (1) (CIRCLE ONE)
CUMULATIVE AVERAGE COST coL.22 No g ves (1) (CIRCLE ONE) i
CUMULATIVE TOTAL COST oL 23 N0 Q vES (D (CIRCLE onE) i
i
cao 2 FACTORY LABOR PROJECTION FACTORS i :
LEARNING CURVE: LOG-L INEAR UNIT b CUM. M€, 1 (CIRCLE ONE) ;
DATA INPUT OPTIONS CARD 3 CARD 4
(cucu ONE) eb , Ty VARIANCE  LEARNING CURVE SLOPE
(a) LAYUWP \ )
:::: e ‘ Y (b) CORE PREPARATION

(c) PART CONSOLIDATION
(d) FINISHING OPERATIONS

4 L] !
) TOTAL FACTORY LABOR ——h
| DATA_INPUT OPTIONS : ;
L* ' (CIRCLE ONE) d) LABOR RATES
: wo (a) FACTORY LABOR ;j
. s - A (b) QUALITY CONTROL !
(c) TOOLING 5
g_ (d) MFG. ENG. i
'; (e) ENGINEERING .
; (f) GRAPHIC SERVICES : :
3 DATA INPUT OPTIONS - i
1; (CIRCLE ONE) é SUPPORT FUNCTIONS CARD S  CAMD 7 CAND 8 - CARD 9 :
:::s © - o BASE  BASE UNIT , FACTOR |LABOR HRS/MAT'L §'S {
wan (9) .z. QQALI-V CONTROL 5 — !
TOOLING - ¥ |
MFG. ENG. o 4
: . ENGINEERING -
-. GRAPHIC SCRVICES ,
: suoRt mateR. 5 ¥
b LEGEND
BASE: ! a FACTORY FADRICATION, & = QUALITY CONTROL, 3 * TOOLING
5 4« MFG. ENG. 5 * ENGINECRING, 6 » GRAPMIC SEIVICES 1. PIOWCYIN MAT'L
i OATA INPUT OPTIONS BASEUAIT: 1 > HOURS, 2 » DOLLARS
o (CIRCLE ONE) OVERWEAD RATES , Ao w
; e (o) - 1), (2).000 (a) FACTORY FABRICATION
‘ s (1), (), (3) 12 (b) QUALITY CONTROL
(c) TOOLING
(d) MFG. ENG. j
5 (e) ENGINEERING . :
F (f) GRAPHIC SERVICES Y VE ' CARD N
(1) TOTAL LABOR ‘ :
] (2) MATERIAL ‘ ;
- (3) ADMINISTRATIVE —ah ,
84 :
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COSY PROJECTION

PRUDUCTIUN COST ESTIMATE AT UNIT NO.: 1000
AVERAGE LOT S12E1 10.
; LINEAR UNIT CURVE

PROJECTICN FALTCHS T1.VAR CURVE SLCPL
LAYYUP €30 24 To.063
FUNEYCCME CORE PREP lo.t) 0.0 &
PAKT CUNSULILAYION cha U Té.52 ¥
FINISHING CPERATIONS 3.t 70.77 ¢
LALOR PATES /MR
FACTURY LAEOR 10.00
CUALITY CONTHUL 1V.00
TOULING 10.00
MEL ENGINEFRING 1000
| ENGINEERINC 10.00
s GRAPHIC SFRVICES 10400
i SUFPURT FUNCTIONS bast FACTOKS
§ QUALITY CONTRUL 1 1 1.1
r TUOLING 1 1 6022
MEG ENGINEERING 1 l 2.%%
| LNGINEERING 1 1 leta
CRAPHIL SERVICFS 1 | YN
SUPPURT MATERI1AL 7 2 0.3C
UVERME AU ®BTES
FACTORY LAEOR 1.800
GUALITY CONTROL 1.400
TUOLING 1500
MEG ENCINEERING 1.500
ENGINEE K INC 1.700
GRAPHIC SEKVICLS 1.700
MATER]AL Ve200
SUMINISTRATIVE (.15%0
95
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COST PROJECTION

UNIT LLST ESTIMATE AY T 1000
COST LLEMENT 5T0. KRS T 1000 MRS

FACTURY LABOR

LAYULP e 77 le2d
HONEYCOMR CUORE PREP V.31 Y L)
#ART COMSULIUATION C.72 1.20
FINISHING UPEKATIONS 0. 42 0.72
T0TAL FALTOKY LABOR 2.22 3.47
SUPPORT LAPORY
QUALITY LONTROWL C.27
TOULING Vell
MFEG ENGINEEKING 0.20
ENC INEERING VelU
GRAPHIC SERVICES Va4

TOVAL SUPPORT LABOR

LAPCK UVERKEAD
FALTCRY LARCR
CUALTI™. CONTRMM
TOOLING
MEG ENCINEE RING
ERNGINFERINC
GRAPRIC SERVICES

TOTAL OVELRMLAD

TOTAL LABGR

MATER]AL
PRUDUCTICN MATHRIAL
SUPPORT MaTER]IAL
MFLe ALLOWANCY
OVERMEAD
TOUTAL MATERIDLAL

AUMINISTRATIVE UVERNEAL

TCTAL (UL

WE1GHMT
LAYUP 251
HONEYLUME CORE FREP O.bt
TOYAL 3.3¢
96

.l 2Oty ppd T as

e gt LW T g
BT X ““.U\V:.(“ - Qﬁ.ﬁ‘m.
C -

- N ]
F A PEREE w~
\ .

S e ek e S T ALY e W L L i

DCLLARS

T G e WG @ e - -

12.%5
LT 1Y)
12.61
TolY
TP LY

FEY 3L
ledd
1.9%
1.00
0.4%
Te36

t5eld
4,02
1.9¢
293
ledY
076
(Y- YTY Y

110.5%

353,11
105.94

46,73
100.76
604,53

1LT.28

22434
*RNNBINER N

v oma ik

Y




COST PROJECTION

CUMULATLIVE AVLRAGE COSY ESTIMATE AT T 10C0

COST ELEMENTY

FALTOKY LAEOR
LAYUP
HONEYCUME CORE PREP
PART CUNSOLIULATION
FINISHING OPERATIONS
TOTaL FACTORY LABOR

SUPPLKT LARUKS
GUALITY CONTR(L
TOUL ING
MFG ENGINEERING
ENGINERRING
GRAPMHIL SERVICES
TCTAL SUPPORY LABUR

LABOR OVERMEAL
FACTORY LARUR
QUALITY CONTROL
TOOL ING
G ENGINetRING
tNCINEERING
GRAPHIC SERVICES

TOTAL CVeRMEAD

TUTAL LABCR
MATERIAL
PROLDUCTION MATERIAL
SUPPORT MATERIAL
MFG. ALLOWANCE
OVERNKEAD
TUTAL MATER]AL
AUMINISTRATIVt OVERKWEAC

TOvAL COSY

LAYUP
HONE YCOME CORE PxEP

TOYAL

STC. MRS

T 10600 MRS

DOLLARS

Ce 17
V.31
0.72
Ve
decld

WEIGHT

2051
0.8%

3.3

97

2.03 20.33
Oeb? 4,71
2.0% 20 .48
l.108 11.060
s. N %7.123

Cott 0.%?
C.% H.98
0.77 T7%
0.34 3.4C
0.i0 099

23.03

#5.69
9.7l
T0?

11.062
5. 78
1.¢8

122.02

202 Tt

353.11
10%.,93
4% .14
100.84
6(%.,02

121417

920,90
S80S0 B0




COST PROJECTION

CUMULATIVE CCST tSTIMATE AT T 1000

COST ELENMENT STD. MRS T 1000 MRS DOLLARS
FACTOCRY LABUR
Lavup 0.77 2033.19 20331.87
HONE YCUMB CORE PREP 0.31 aTed? 4712.72
PART COUNSULIDATION O.72 2048 o0y 20484,93
FINISHING OPERATIONS V.02 1189.82 11898 ,.29
TOTAL FALTORY LABOUR 2.22 5712.7T¢ 5T127.77
SUPPURT LABORS
CUALITY CONTRIA 691,78 6517.,77
TOOL ING 498,08 “9HO .8
MFC ENUINEERING LA LYY T TT48e 4
ENGINEEKING 339.v1 2399.14
CRAMKIC SERVICLS St.00 e, U1
TCTAL SUPFORT LABCR 230631.71
{ HOR OVERMEAD
FACTICkY LABROR 82691.02
QUALLITY CONTR{L 770,065
TOULING TeT70.083
MFG ENGINEERING 11622.30
ENGINEER]ING 5778.53
GRAPHIC SERVICLES 1676.2¢
YOTAL OVERMEAD 1220106.00
TUTAL LAROR 20277550
MATER 1AL
PRODUC TIUN MATERLAL 3%3109.01
SUPPORT MATERIAL 105¥32.94
MEC. ALLOWANCE 11686,.5%¢
LVERNKEAD §2045.81
TOVAL MATERIAL £5227%5.00
SOUMINISTRATIVE OVERMEAD 113257.%¢
TUTAL COSY £€68308,12
RRYDIRP O &

Wt IGMY
LAYUP «508,00
HONE YLOME CORE PREP ha?,.00
TCTAL 2155 ,00
98
.‘........'*' “‘r*
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UPPER AND LOWER SKINS - TRAILING EDGE FLAD

0 rw/m

MANUFACTURING PLAN

1.

The following list of details makes up the skins for the trailing edge
flap.

a. Composite skin - upper

b. Composite skin - lower

Matorials
a. AS/3501 - 5 prepreg 12" wide
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Layup_and Cure_of Graphite/Epoxy Skin Assemblies

f.

The composite skin 1ls cowmposed of 15 tapered plies. Ply ortenta-
tion and stacking sequences is established by using mylar tooling
aids. After the mylars arc stacked the sequence is inspected

and checked apainst the engincering drawings.

Mylars are then covered with 3501 prepreg to the proper orfeatation
and again stacked prior to final layup.

The mylars are keyed to two tooling holes along the main spar
element line., The tool 1is prepared by first applying a coet of
release agent (Fre~Kote 33) and covered with 1 mill thick Teflon

scparator film,

After the tool is prepared the first ply is orientated to the two
tooling holes, smoothed down, and the mylar removed. This pro-
cedure is then repeated until all 15 plies have been placed on the

tool.

An excese of approximately one inch is left on the preplying for

resin content, fiber volume and void content determinations.

The layup 3’ then covered perforated velease .ilm, 120 fiberglass
bleeder cloth applied in a ratio cf 1:3, and the layup closed out
with a non-perforated release film and a disposable nylon vacuum

bag. Leak tests are then performed to insure proper bag closeout.

The skins are autoclaved cured using the following cure cycle
listed below: '

1. Apply full vacuum

2. Heat at 225 F; add 85 psi pressure

3. Continuc heating to 350 F

4. Cure at 350 F for 30 minutes

5. Cool below 150 F before releasing pressure.

Upon removal of the component from the bag, it wil) he exposed and
cherked for conformity to previocusly determined dimensions and

aervodynamic smoothness requirements; and discrepincy will be recorded.

The componcn! was net trimmed to final dimengions and {iber volume,

resin content, volds and dﬁ?ﬁ%ty determinations made,
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ACCEM-0 INPUY CHECKLIST

ESTIMATOR NAME

ESTIMATE NUMBER

PART NAME

PART NUMBER

CARD 2 1NPUT FORMS
ACCEN: )

ACCEM-2

ACCEM-3

ACCEM-4

ACCEM-5

LAYUP

HONEYCOMB CORE PREPARATION

PART CONSOLIDATION

FINISHING OPERATIONS

COST PROJECTION

10)




ACCEM-T  LAYULP
CARD | MAK! Ml ART Ttk Oty
(Te a0 oons  Mempoim ol
]
M AL LA
& y
LAYUE THOU SAME AS Cull G 100U (CIRCLE ohit) "y L] ﬂ-
Q
BLOULY L WILIR OF XCUMRECES J .
T O LAG (LIRAL Ot) bIsrosABLE oo LICIRT T R S
CARD 2 (BLANK)
GRAMHITE FIRERGLASY
AP MOVE L TASE WOy ('t
CARD 3 (oM (3l YV LU Y T -
PEASITY (UR28G 1) ~ A N Av o0 ]
KEYPUNCH CARD 4 AND CARD 5 ALTERNATELY
CARD & CARD 8
Vlmuo ; BEND DESCPIPTION PLY DESCRIPTION \
BIRERSIONS

RECTANGULAR

\ NONRECTANGULAR 3,

\

LENGTH \ WIDTH
(IN.) (IN.)

AREA DISTANCE
$Q. 1N} {1n)

S, o VR N SN
-L—A——Al—‘—.—d_—.‘_ﬁ_q ‘s " A Pl SN YN Y VN e
S W A "r."'. _ﬁ; A —h
" UV W A W e v - !I _MA‘ N W .
. —“-—‘—4«&—4»—5—“ 4 s .4 AA Y V. NEPUPY VN
s SR W W W . . ' »-m-‘ TV VOGS NEEY VN A
ndgtiag al
! NNV W Y O A Qoo 7 _A#J Y VN BNV VO
T W *.»J‘L—J-»—&—-LA—J ;l. 3 ;_.ﬂh.. " IV VN NSV W -
Y W Y W Y '-‘4‘-;. _‘A‘A DY VN FEEY W
.4—1-;.“;.1-“.‘.4.@4_‘_._4 'A ’ !' —&bi—“—‘—‘d
i R O Y "‘-"' _MAAA NGV W SV N
s AL A A "r.“u _nAL_ ——hao A
NIPEEY W SN W Y O e . Y YO N W Y Y W AT
- f A adb —LJ!‘-L_‘L b o bda 4 PP W WY VPY SNV W Y T 4 4
- .JT PRV W R PSR Y U Y FYNEY W UV YEDY Y VSl BT Y4 -
PRV W Y Y S " -L‘—th PO BYOPUDY W U VU NNV VD Y 9 gV |
L 41 S INISY Y SEVERRY PN (PR PR I PN PR IS WP PV YOUU UG VR DYOIY VRN I N DR
[T YO BN R B Y l; U Ve Y W Y YO S W _J

e’

WL ING FETRD:
VAYUR METHON:
DOROSIVION T CmIOuE :
1L 0 BLXD:

Voo PRIMY, Y o (RECY-ON-20
. RANAL
PLYOMCILY, 2 MY BN NYLAR
STRALAINT, SHAKT, WA, 2« SIVANWY | searr FEMALE:
QU (VTN BATLR M

o UNITIRICTIONAL TABE, 2 = WoWAY
© GRAFINEZLIOAY, 2 FIRABEANY ) Py 102

PATLKIAL FORY.
MATERIAL TviY

LAST ENTRY ON CARD 4 IS "9999"; LAST ENTRY ON CARD 5 IS "000"

¢ VANDSASSIST, @ v CONRAC AUTOMATIC (720 IPM), § » COMRAC AUTONATIC (340 1PW)

3 » STRAIGHT, BABIAL WAL,

\

1 e

| Y

; . STRARKT, SMMA, PEAMTS § o (UMD, SR LA (VARLY; & o cOeVED, SHRINL (LANGE (1AM),
1

\

L e —an

LI e N e e el i dli . aa




o

ACCEM-3  PART CONSOL IDATION

cvoLe womr _ f

PMU NAME P‘\‘U NUMBLR

UANTITY

" I'TE. PSS "mo- o

COMPONENT DFTATL FARTS
NUMDFR OF LINES USED  @.) ., (MAXIMUM 10)

PART NAME RT NUMBCR UANTITY
cano 2 : B0 1D ;
— 5
i - {
" -
4 )
Y 1
CONSOLIDATION OF DLTAILS | ,
CARD 3 ADHESIVE (CIRCLE ONE) NO: 0 ves: 1 f
APPLICATION AREA: ,’— A $Q. IN. {
ADDITIONAL OPERATIONS " " |
{CIRCLL IF APPLICAZLE) BONDING: 1 SPLICING: _2 ‘
CURING PROCESS ;
VACUUM BAGGING \ 2
TYPt OF GAG: (CIRCLE ONE) NISPOSABLE @ REVSARLE: 2 ‘
RESIN BLEED:  (CIRCLE ONE) no: o ves: D ‘
PLY-50-RLEFOCR RATIO: W S A -10-1 !
BAGHING AREA: ?_& 0 0A Q. 1 3
STALING/ CLAMPING PERIMETCR, 2.34 , IN.
{
THERMAL CXPANSION MOLDING
- a
EXTERNAL MOLD CAGE DIMEWSTONS: LENGTH: IN.
i VA&—&—-‘-‘L—
WIDTH: A m
DEPTH: A
)
CURING TOOL: (CIRCLE ONE) AUTOCLAVE : 4_7
OVEN: __2_
MEATING CLEMENT: 3
103 {
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ACCEM-4 FINISHING OPERATIONS

PART NAME
cARD | L_1» . P

2 gﬁRT WUMBER

CARD 2 (OMIT IF LEFT BLANK)
NET TRIM QPERATIONS

CARD 3

LEGEND

OPERATION:

FIXTURE:
TEMPLATE:

%

CARD 4 (OMIT IF LEFT BLANK)
HOLE OPERATIONS

oy’

paRT AREA [qapia. [5G, I¥.

AVERAGE TRIN FOLE
HICKNESS LENGTH )1TY. Dl“METER
o - -‘H—-&—I—_A_LA =
Lqr——ua—‘-—h—ir-a_a—n_a“ NN WG TN VNN
Fr‘—‘-‘—“i‘ . v - B VUG SN NN
H,...—..h‘.-u_hn—.a‘: A NI SN VNN IV VPN
h.pn—a.h‘-a—l_a_ﬁ_a_a‘z N AA‘.——A—&-—A.‘A
— Y NN ol Y VT o
‘*—f—‘*—‘-“-‘—‘—hhh‘%* 4 Y VNI N e
y_*—n—n—‘n—n—l,—n—a—a—“ N AM-‘—L‘J -
H*—AA‘__._A_AL—A A*AJ LLJ
CARD 8§ '2
LEGEND
1 = HAND ROUTING OPERATION: 1 = DRILLING
2 = MACHINE ROUTING 2 = COUNTERBORING
3 = HAND SAWING 3 = REANING
4 = MACHINE SAWING 4 = COUNTERSINKING
§ = HAND SANDING 5 = HOLE SAWING
6 = PORTABLE TQOOL SANDING 6 = HOLE PUNCHING
7 - MACHINE SANDING FIXTURE " 0 = NO
0 = NO, 1 = EXTERNAL
1 = YES 2 = INTERNAL
0 = NO TEMPLATE: 0 = NO
1 = YES 1 = YES
INSERTS: 0 =NO
1 = YES
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ACCEM-5 COST PROJECTION

TYPE OF ESTIMATE
UNIT COST
CUMULATIVE AVERAGE COST
CUMULATIVE TOTAL COST

CARD 1

uNITY NllMBER.:?.l 0 0.0,
AVE. LOT SIZ60... Al &

CARD 2 FACTORY LABOR PROJECTION FACTORS

LEARNING CURVE:

DATA INPUT OPTIONS
(CIRCLE ONE) cOL. |

NONE
ITEM (a) -
17em (e}

(a¥ LAYUP
(4) g

2, {b) CORE PREPARATION
{c) PART CONSOLIDATION
(d) FINISHING OPERATIONS

{e) TOTAL FACTORY LABOR

DATA INPUT OPTIONS
(CIRCLE ONE) 2 LABOR RATES

NOWE

{a) FACTORY LABOR

from (o) - (4 . (t) QUALITY CONTROL

{c) TOOLING

(d) MFG. ENG.

(e} ENGINEEK'NG
(f) GRAPHIC SERVICES

DATA INPUT QPTIONS
(CIRCLE ONE) 3 _ SUPPORT FUNCTIONS ~ CARD 8

NONE
CARDS (8)
cARD (9)

DATA

(CIRCLE ONE)

L4 ¢
fTEMS ()
1Tems {1}

BASE

- {8) [ [}
2. QuALlT¢ CONTROL g
TUGL ING 5

MEG. ENG. 'Y

ENGINEERING .
GRAPHIC SCRVICES 5
SUPPORT MATERIAL [

INPUT OPTIONS
OVERHEAD RATES
{a) FACTORY FABRICATION

L,

REFIRESY (2. {b) NUALITY CONTROL
{c) TOOLING
(d) M. ENG.

(e) " .GINEERING
(fF) GRAPHIC SFRVICES

(1} TOTAL tABOR
(2) MATERIAL
(3) ADMINISTRATIVE

cOL. 21 N0 veS €@ (CIRCLE ONE)
COL. 22 NO 9O Yes @ (CIRCLE ONE)
coL 23 N0 0 ves (D) (CIRCLE ONE)
2 ]}
LGG-L INEAR uun@ CUM. AVE. 1 (CIRCLE ONE)
CARD 3 CAKD 4
T, VARIANCE LEARNING CURVE SLOPE
' 1
"'._o_. nAL . ; _L...\‘I caeef
. AL ] —_
Y Y ! Y Vi
LA Y V.
& Ll
Y Y V)
, CaRoS
‘i" A _S/HR
'ﬁ,‘_.A__.._
by - A [S/HR
F‘ A_ ...
A
CARD 7 CARD 8 CARD 9
BASE UNIT | FACTOR LABOR HRS/MAT'L §'S
iy E"A Y W - N YRR
l3 p' ‘o- - ' ' 1 ] ‘Al
y y .*_A.‘-s_--s 1 n‘.
4 a1 1
v . ‘ 1 AT L.‘l
5 1 N r .
‘., . Fl 1 [ ) E 3 )
A AL [P TEINY V. |
CARD 10
'
] IAL -k 1
E_A
Al ‘
.L_J.AJ—-.L.
Fr' .‘A o } CARD 1
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' ACCEM=S COST PROJECTION CARD |
: uRIT mu.‘?d OoRE,
| AVE. LOT SI2
‘ TYPE OF ESTIMATE
; UNIT COST coL. 21 N O YESCC)(CIRCLE ONE)
CUMULATIVE AVERAGE COST coL. 22 N0 YES (1) (CIRCLE ONE)
E_ CUMULATIVE TOTAL COST oL B N Q. vES CIRCLE ONE)
3
cao 2 FACTORY LABOR PROJECTION FACTORS
LEARNING CURVE: LOG-LINEAR UNIT _:L CuM. AVE CIRCLE ONE)
DATA INPUT OPTIONS cAnD 3 CARD 4
(CIRCLE ONE) cou. | 1’l VARIANCE LEARNING CURVE SLOPE
ou L (a) LAVUP Y Y V|
1Tom (a) - (e} 4
TEn (o) é () CORE PREPARATION A
(c) PART CONSOLIDATION A
{d) FINISHING OPERATIONS A N
§ (e) TOTAL FACTORY LABOR 21426 h=mam
| OATA INPUT OPTIONS
‘ (CIRCLE ONE) 2  LABQR RATES Nl
* o 2 (a) FACTORY LASOR J 2.4 /MR
] « (f G -
‘ s ) - (0 =) (b) QUALITY CONTROL ’ A /HR
» {c) TOOLING /HR
| (4) MFG. ENG. /HR
; (@) ENGINEERING JHR
(f) GRAPMIC SERVICES /HR
f OATA INPUT OPTIONS
' (CIRCLE ONE) 3 SUPPORT FUNCTIONS CAMDS  CARD 7 CAFD § cARD §
: one L BASE  BASE UMIT FACTOR LABOR HRS/MAT'L $'S
: camos (6) - (8) 1. - | 1
‘ AN .9 é QUALITY CONTROL .!_. r
i TOOLING‘ r.; ,—o
MFG. ENG.
| o
ENGINEERING - -
GRAPHIC SERVICES

SUPPORT MATERIAL
LGN

4 - WG, €86,
SASE UIT: 1 « HOURS, 2

OVERHEAD RATES

DATA INPUT OPTIONS
(CIRCLE ONE)

ot W
oe (o) - o, @ e (a) FACTORY FABRICATION
e (1), (2), (D @ (b) QUALITY CONTROL

(c) TOOLING

(d) MFG. ENG.

(e) ENGINEERING
[f) GRAPHIC SERVICES

(2) MATERIAL

BASE: 1 o FACTORY FABRICATION, 2 o QUALITY CONTROL, ) * TOR!NG

§ + ENGIKEERING, 6 » GRAPNIC SERVICES, 7 » PRODUCTION WAT'L

o DOLLARS
CARD W
!

B A

(1) TOTAL LASOR

(3) ADMINISTRATIVE
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f
2t 1 1 3 3°0  00°6Z 00°99
2t Tt 1 0°) 0°0  00°0€  00°89
2t 1 1 0°) 0°0  10°6%  30°89
2T T 1 0°0 0°0  00°5¢  00°39
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Ty

PART CONSOLIDATION

’ FACTURY STANDARD HOURS St T=up RUN
| SET uP V.070
| SEFORE CURE
i APPLY POROUS FILM 0.061
APPLY BLEEDER PLIES 1.113
' APPLY NONPOROUS FILM 0.0e1
APPLY VENT CLOTH 0.13%06
INSTALL VACUUM FTGS 0.02%
INSTALL THERMLCPLS 0.06%
APPLY SEAL STRIPS 0.07%
APPLY DISPOSABLE BAG 004}
SEaL EDGES G253
CONNECT VALUUM LINES 0.u12
SMOCTH BAG DOWN U001
CMECK SEALS 0.U80
REMOVE VACUUM LINE 0.0006
CHMECK CHAMBER INT, 0,060
: LOAD LAYUP IN AUTO. 0.118
L CUNNECT VACUUM LINES CeV24
‘ CONNECY T.C. LEADS 0,037
CHECK FOR LEAKS 0,202
LLOSE DOOR 0.038
DURING CUNKE
SET RECORDERS 0.028
; CYCLE CHECK 0.160
? SHUT DOWN 0.007
i REMOVE CHARTS 0.007
AFTER CURE
OPEN DOOR 0.038
RELEASE T.C. LEADS 0.014
RELEASE VAC. LINES 0,012
REMOVE PART FR AUTO. 0.092
REMOVE DISP. BAG 0.020
REMOVE THERMOCUUPLES 0.038
REMOVE VACUUM FYGS 0.012
REMOVE PROCESS MATL 0.224
REMOVE LAYUP € ASIOE O.UA1
CLEAN TUOL 0.041
TOTAL HOURS 0.070 3,183
t 31t 111 (3 32133
111
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PR UESUIRE S

COST PROJECTION

PAOCUCTION COST ESTINATE AT UNIY NO.t 1000

AVERAGE LOY S12¢&t
LINEAR UNIT CURVE

PROJECTION FACTORS

LAYUP

HONEVCOMB CORE PREP

PART CONSOLIDATION

FINISHING OPERATIONS

LABOR RATES

S G ¢ G SN

FACTURY LABRLR
QUALTTY CONTROL
TOOL ING

MFG ENGINEERING
ENGINEERING
GRAPHIC SERVICES

SUPPORY FUMCTIONS

QUALITY CONTHOL
TOOL ING

MFG ENGINEERING
ENGINEERING
GRAPHIC SERVICES
SUPPORT MATERIAL

OVERHEAD RATES

FACTORY LABOR
QUALITY CONTROL
TOUL ING

MEG ENGINFERING
ENGINEERING
GRAPHIC SERVICES
MATERIAL
ADMINISTRAVIVE

c Fe 00 S g T e ® (WGl | T

TR SN e~ o de $ VUL WL WU, SUCRT SO T L S

T1.VAR CURVE SLOPE
23.24 T6.63 %
16.0) VO %
£%.00 Te.5%2 Y
3. 046 Te. 7 %

/MR
10.00
10.00
10.90
10,00
10.00
10.00
BASE FACTORS
1 1 1.41
1 | 6,22
| | 2.%%
1 1 1.06
| ) | O.6U
? e 0.20

1.500
1.500
1.50C
1.500
1.700
1.700
0.200
0.15%0
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l

o

COST PROJECTION

UNIT COST LSTIMATE AT T 1000
COST ELEMENY

FACTORY LaAROR
LAYUP
MUNEYCOMB CURE PRLP
PART CONSOLIDATION
FINISHING OPERATIONS
TUTAL FACTORY LABOR

SUPPORT LABORS
QUALITY CONTKOL
TYOOL ING
MEG ENGINEERING
ENGINGER ING
CRAPHIC SERVICES
TOVAL SUPPORT LABOR

LABOR OVERiitAD
FACYORY LABOR
QUALITY CONTROL
TOUL ING
NEG ENGINEERING
ENGINEER]ING
GRAPHIC SERVICES

TOTAL OVERMEAD

TOVAL LABOR
MATERTAL
PRODUCTION MATERIAL
SUPPORT MATERIAL
MEGe ALLOWANCE
OVERKEAD
TCOTAL MATERIAL
ADMINISTRAVIVE OVERMEAD

TOTAL COsY

Lavyp
HONEYCOMB CORE PREP

TOTAL

S
e ,f_\ e,
¢ o 40BN,

I T . '.'_.-.I"&ft c .
el % Rl v’ ’
) .,d,-‘;%;b T

-

$STD. MRS T 1000 MRS OOLLARS
7.%9 1243 126,24 i
0.0 0.0 0.0
J.19 $.9% 58.40 !
0.808 1.%0 19.00
11.09 19.47 194,74
1.42 16,23 i
0.08 XXA
1,04 10.30
0.93 $.28 |
O.2¢ 230 !
39.00 |
292.11 !
2] « 34 ?
10.10
15.9%¢
8.98 :
4,01 |
3t2.14 i
SeS.e8 ;
2346.6) |
703,94 i
$¢3,19 :
T722.7
4336,5%4
738,38
i
SeoC,78 i
LD T T TN
|
WEIGKT
26.97
0.0
26,97
116
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CGSY PROJECTYICON

; CUMULATIVE AVLRAGE COSY £STIMATE AT T 1000

? COST ELEMENT 3T0. MRS T 1000 HRS DOLLARS
; —
:
' FACTCRY LABCR
LAYUP 7.%9 20.1) 201.3) {
: NONEYLOMR CORE PREP 0.0 0.0 0.0
; PART CONSOLLIOATION 3.19 9.01 90.12
FINISHING OPERATITNS .08 2.42 24.21
107a0L FACTORY LABOR ‘lobg 31.57 315 .00
; SUPPORT LABORS |
! WUALLTY CONTYAOL .48 3o :
! TOOLING 2.66 26,03 ‘
MFG ENGINEERING A0 41,42
| ENGINEERING 1.82 1816 ;
i GRAPWIC SERVICES Ve%3 £ .26
T0TAL SUPPORT LABOR 126 424
f LAROR UVERMWEAD
; £ACTORY LABOR AT3.49
; QUAL1TY CONTROL 82.15%
; T0UL ING 39 .94
MFG ENGINEERING 62.13
ENG INEER ING 30.87
GRAPRIC SERVILES BV
1OTAL CVERREAD 667.53
_ TOTAL LABOR 1109.43
i RATERLAL
i PRUDUCTION MATERIAL 2340401 5
SUPPLRT MATERIAL 703.98 .
MFGe ALLUWANLE 565,61 ?
OVERNHEAD 12320 !
f TOTAL MATERIAL 4339,.44 '
E" ADMIN]ISTRATIVE OVERNEAD 817,33 |
|
1CTAL CCST 6266,20 :
Y12t 1331} ‘
r W IGMT
.—-——-—-—
LAYUP 26.97
HONEYCOMEB CORE BREP 0.0
4
T07AL 26497
117 .
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COST PROJECTION

CUMULATIVE CUST LSTIMATE AT T 1000

CUST ELEMLNT STD. MRS T 3000 wWRS DOLLARS
FACTORY LABOR 1
LAYUP 7.59 20133.43 201334,2°%
HONE YCOMA CORE PREP 0.0 0.0 0.0
PART CONSULIDATION 3,19 9012.01 $0120.06
FINISHING UPERATIONS V.08 26420.93 26209.29
TOTAL FACTURY LABOR 11.65% 31566.3¢ 31%663.5%6
SUPPORT LABORS
QUALLITY CONTROL 3476 .90 34769.57
TUUL ING 2662.67 200626.69
MEG ENGINEERING 41462.32 41423,16
ENGINEER]I NG 1816.12 18161.23 !
GRAPHIC SERVICES 525,69 $256.%0 |
TOTAL SUPPORY LABOR 126237.00 <
LARUR UVERMEAD
FACTORY LABOR 47349%,31
QUALITY CONTROL 821%4.36
TOOL ING 39939.98
MEG ENGINEERING €2134,7%
ENGINEER ING 30874.09
GRAPHIC SERVICES 0936,04
TOTAL OVERMEAD 6A7534,31
TOVAL LABOR 1109434 ,00 ‘
MATERIAL
PRODUCTION MATER]AL 2346613,00
SUPPORT MATERIAL 703983.87
MFG. ALLOWANCE 6872.%0
OVERMEAD 611493,.56
TOTAL MATERIAL 3668961 .00
ADMINISTRATIVE OVERMEAD 7167%9.12 4
TOVAL COSY 8495154 .00
(1Y 1131221 1) ‘
g
WE IGHT 1
LAYUP 26972.56 i
HONEYCOMB CORE PREP 0.0 ;
i
TOTAL 26972.%¢6
118

Tl e gt T v T8

.
w—— emm— - LI
P v rru T, PR 3

S LY
A M R

-

»

N N . - "-"1.

. N . 3
O N.,‘.\O.A_.A_MM“‘_J

;o aamu . ) l

o,



001°0 JATLVYLSININQY .-

062°0 IVIv3LVW P
0sL° ¥Oo8vYY Iviog BEON
S3LV¥ QY3HUIAC R :
00°¢2 IVINILYN L¥DddNS ¥
$0°0 S3IJIAYIS IIHAVYI s
07°¢ ONT¥IINIONI A
$2°1 ONIYIINIONI 93w LB
0s°21 INI106: Ax
00°S1 JOULNGD ALITVAD ,w A
| s¥vI10q SNOLILINNS L¥0ddNS Ly g
| A
| X TR
00°21 S3IDIAYIS IIKdYN Ty
00°21 INTUIINIONI i) A
00°21 INIYIINIONT 93w . . '
00°2t I9NIYOOL ~ 1
uﬂ 00°21 W0YINDD ALIWND vu
w 00°21 ¥08v1 ANOL1IY4 5 w~
§ u.yc‘ .
wrs S31vy Woav AN
Ny
% 0s°8L SZ°12 408V A¥NLIVI WVLIO0L o
: 3407 3A¥N) A TL S¥01Iv3 NCILIIFO¥d
3AYND 39VYIAV IATLVINWAD ¥VINIY

‘02 23ZIS 107 I97HIAY
m OOOuquZh~22h¢Wh<t—pnwhmou 20~h0300¢&

NOILIIFO¥d ASOD

r B P - S Pt WP
e




562804082
6L °999y5]

86°%1c

ILeessun
bt Dt § 874
96°2L89
00°42
19°99¢2

60°2651

ST°c101

09°50%
09°0
00°09
00°st
00°0s1
00°981

YeoELL

SH°y1

S¥vI09

45°32

g°0
L6°92

- >

AH913IN

s9°11t

S¥4 0001 3

SUH °qis

000T 4 iv 3pvwris)y 4507 L1mn

Wios

d3¥%d IW0I FWOIAINOH
dNAYY

4502 Iv10)
av3iHy3A0 IALLVYELS INTWQY

IvVId3ILvw IvL0}

QYIHYIAQ
FINVAGTIVY *94y

IVIN3LAVYW 1%0ddNS
IINILYW NOILINGOYY

VINILve
¥08YY o)

avIHNIAC YViny
GY3HY¥3IAD Mogv1

120

YOV 130ddnS vioL
SIIIAWIS IIHdvyo

INTUIINTINI
WNIAIINIONG 94u

INI0L
JIYANGD ALIWVNO

S¥0IVI L1¥04dnS

WOV ANOLIVS Tviqy :
¥08Y1 A¥Iovy

AN3IN3IVI 1509

NOILI3r0Ne 1S0)




.

m.

V"n\"\’,.:

EIQN

Y
LA*92 IvioL , .v.
0°n dId WD BNOIAINOH _waw_
| L6°97 dOAV) nn 1
3 a... ‘ .._
| LH9T 3N S
222 - 731 AL
LL°SHLYT 1593 Ivang :
2s° el OQY3HYIAO JALAVNIS ININOY |
TLesstl IVI¥ILVW IVIOL
u 1534 § 24 av3N3A0
w 95°ZL89 IINVAGTIIY *94
m 00°¢2 IVINIAVE L ¥O4dNS
m 19°9%¢2 WIYILVW NOI 1 INAOYHH
m A EIR
: £5°L981 ¥oav1 vioy
_ OL°SLIT GY3IHYIAQ IVi0L
w NVYIHIIAO ¥OZVI U
w —y
” 09°50% ¥OOY) 1¥04dNS IVLINL
” 09°0 $SIDVIAYIS IIHAVYH
w 00°09 INIYIINIING
“ 00°61 INTYIINIONT 99n
w 00°051 9NI100L
00°98t TOYINDD ALIIVAD
SH0EV L¥0d4Nns ;
£2°992 61°22 §2°11 ¥O9vY1 A¥OLIVY Vi) q
¥OEYY A¥019V4 :
>
i
S¥YI10a S¥H 000T 4  S¥H °31S K

ININIII 150D
000F 1 LV JAVNWILSI 1S0D 33IVH3IAY JALLYINWND

NJL2D3r0%d 450D




et e e e

96°22692 w01
0°0 dIN4 IO WOIAINDH
96°22692 dNAY
LML IN
SRESSREkEE
00°959290% 1502 1oy
90~%1529¢ OVIHYIA0 IALLYHLS INIWOY
00° 06819562 i ‘W IVL0L
00°8L€835 AYIHUIAD
952189 II% MOV *94w
00°42 IVIYILYW 28DddNS
00°€1994¢2Z WINILYW NITLINGONG
WIvILvw
00°052€€L WOEVY IVLO(
Z9°€1999% aAv3IHY3A0 1Tving
GV3IHNIAO NoavT
09°50% ¥0UYY L1¥0ddnNS VLOL
09°0 SIVIAYIS IIHIVEO
00°09 ONTYIINIINI
00°si ONTYIINIONI 94w
00°0s1 9INI00L
00°081 WAIINDD ALTIVAD
SYOEVYT LungdnsS
18°0£2992 06°$3 122 $9°11 ¥OAVY ANDLIVY IvioL
YOSV AuDLIVY
S¥Y1100 SUM 0091 & Sy °qis

ANINITII 1SOD
0001 1 AV ILvWILST 4S0) 3ALLVINWND

NOLLI3Pr0Yd iSO

122

-
caddma . aacioadi

.
NP ~ ¢
FUS M e N F Y e .

'Aﬂw
*

- s
[or_Tor

.
P
BT

-
L2
-

<

i 1}
"J
.)
Saa

-
fostpe . men s T TR Y

.

.
FRRT Y . 59




HAT STIFFENED PANEL ASSFMBLY

-

75" 12 :.u"
PN AT S&cTioN

1. The following list of detuils makes up the hat stiffened lower panel

assembly.
a. Composite lower skin

b. Composite hat stiffcner (2 required)

2. Materials
a. Thornel 300/SP28& graphite/epoxy per NA1-1332
b.  Narmco 3203 fibherglass/epoxy

TTommmmmm TR T o TR R
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g 4

Layup and Cocure of Skin and Precured Hat Stiffeners

a.

i.

oa aoBL

The composite skin is composed of 6 ply (0 GR/90 CR/+45 GL)S
layed up in the flat with the outer skin being draped into the

rvelease coated (Fre - Kote 33) female lower pancel cocuring tool.

The No. 2 composite ply shall be drapcd and formed over the No, 1
composite ply (ply-on-ply), this sequence shall continue until
the build-up of all plies is completed.

The layed up composite skin shall be set aside for subsequent

cocuring operations.

The No. 1 fibergiass ply of (+ 45 )S is layed up on the rubber

GL
curing tool utilized in thermal expansion molds. This procedure
continues until the build-up of all plies is completed. The

layup is then transferred to the elastomeric mold cage.
The encaged stiffener is subsequently placed in an oven for curing.

Upon removal of Lhe component frem the mold it shall be checked

for conformity to previously determined dimensions.

The precured composite stiffener shall be positioned on the pre-
viously layed up skin assembly and resin tacked in place. No
structural adhesive is required between the composite stiffeners
and composite skin as resin bonding is accomplished during the

cocuring operation.

Apply a layer of non-porous armalon over the entire layup and

drape to shape of component.

Apply two layers of Osnaburg brcather cloth over the layup and

drape to shape of component.

The component shall be vacuum bagged using a reusable rubber vacuum
bag and cocured at vacuum bag pressure (15 psi) only, in a oven

with a curc tempevature of 300 F for two hours as monitored by

thermocouple,
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h.

Upon removal of the component from the bag, it will be exposed and
check for conformity to previcusly determined dimensions and aero-

dynamic smoothness; any discrepancy will be recorded.

The component shall be delivered to Quality Control for NDT. All
detectable voids shall be mapped and retained as part of inspec-

tion record.

The component shall be net trimmed to final dimensions and set

aside for subsequent assembly operations.
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ACCEM-0 INPUT CHECKLIST

CARD ! ESTIMATOR NAME ! A0 KOKAMWA
ESTIMATE NUMBCR ' Ca 191L-9
PART NAME L AT SNeF, PONEL

PART NUMBER

CARD 2 INPUT FORMS
ACCEM-

ACCEM-2
ACCEM-3
ACCEM-4

ACCEM-5

F15-42987-6|

QUANTJITY USED
LAYUP

HONEYCOMB CORE PREPARATION
PART CONSOLIDATION

FI! «<SHING OPERATIONS

FERE

COST PROJECTION
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ACCEM-1  LAYUP

CARD | 'MRI NAMC [ﬂ‘Mﬂ HIL U]
-

CARD 2 (BLANK)

]
, (4]
8
TRI® ALLWANCE L“&J 1]
[}

LAYUP TOOL SN AS CURLIG TO0L (LIRCLE O} vts& w 39
«Q ]

DEBULRING AITLY 01 CCURRENCES " “

1IN 00 BAG (CIMCLL OAL)  DISPOSARE L REUAMLE

canPHIN FIBLAGIASS

CARD 3 st (30}

p wovL:t VAPL WOV (Y
A hda A . Ly .-AA-AA-.&A
OENSITY (19/3Q.14.) . {

KEYPUNCH CARD 4 AND CARD 5 ALTERNATELY
CARD 4

\tmo\ BEND  DESCRIPTION

PLY DESCRIPTION

AN

LENGTH wiom
(IN) (IN.)

4. d.4. r—'*""*“- “L..l-l‘-L._A—ALA—«
DV I 1 Y SV W BT W Y

N NI W U W Y W W DY IOFIY WY IRYINIY VN IPWINIY I SR YO -4._14{_‘
L4 44 NPNY N Y W Y e LA--A-J-JVA—-_J_A—‘-L JEWTSDY VNS SPSINIDY VR SUVRNDY VDY S I I
W Y Y W Y yee PV Y SR NV NN YN A
LAST ENTRY ON CARD & 15 "9999"; LAST ENTRY ON CARD 5 1S 000"
prera’
RANOLING K[ THOD: Ve PAEMY, 2 0 DIRECY-ON-TON
LAYUP MITHOM: 1 WANUAL, 2 v HANDGANGIST, & o COMRAC AUTOMATIC (720 1MW), § o (OMRAC AUTOMATIC (M0 1Pw)
OCPOSTTION TECHNIQUE: ) » PLYJON-PLY, 2 » PLY.-ON-NTLAR
TePt OF ALNO: T oo STRAIGNHT, SHARD, MM, & o STRAMMNT, NOARM D FEMALE: 3 » STRAIGHY, RADIAL MALE; i
& o STRALGHY, RADJAL, FEMWE; § » CURViD, STMTEN POANY (YAPML)D & ¢ CURVED, SHRIN FLAYY QIR ),
T oe CORVED (WOVIN MATERIAL)

MATCRIAL FORM:
MATLRIAL TYOE:

.”‘ %, o

. v TR .Y L] s S . R - “-»A...l.» LA o
[ .\‘_" ."’.*V" - ::“‘f\ wa- o ‘)F'_ . "t N .
¢ dor 10wy’ 4 DoV A ;
PR ~ . T Cot .

)
-~ - Toae TREE Nt UEMESE-eaEpeer T W W O YRR WYY

NI S W
N N A VNS S W A A N :
!
N N I Y YO SN VN Y Y PO W N
A TS PR Y IV W Y Ve A N ,
A b AAJLA PR YO A.,A._. ‘lAL . |
A N Y GFURY YOI FEPUDY VY TRV YUY FURRY YUY o
N FUNEY Y BN Y Y W B U T Y W NIV Y N B W -
PN W Y " s A s " A Y W DY VI aaad FUNNEY YOI Al
A NENDY W BV "W B N Y DU Y YN Y VI BT W Y Y "
TR W Y W . A Y YO VN SR ‘
" NS W Y N NS YO NN S PO el BNV Y IR Y Y N i 1
TR W SN " A RN SN NN YU STV VP SV VIR Y W N '

va ol UV W Y VPO I O S

IV N WY

r_s_a_a‘tn-,,_a.;_ahq.- el i
[}
i

1o UNICIRECTIONN TAP, 2 » WOVLY
o GRAMITC/EPORY, 2 o FIBCMLASS/ERORY 127
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| ACCEM-1  LAYUP

ARD 4 l.”" m

fAlT UMBER

et

: CAND 2 (BLANK)

$au)
TRIM ALLOWANCE TV
i~

o
LATUP TOOL SAME AS CURINL TODL [CIRCLE ONE) o 9
4
DEBULFING WiCP OF JCCURRENCES
] [ ]
TYPE OF BAG (CIRCLE UNE) DISPOSABLE L. REUSABLE 2
GRAPH| TE FIOERGLASS

VN TARE WOVEN
a8 s — F_ ¥ _a
QENSITY (LB/3Q.1K.) . IV VG IV VU

KEVPUNCH CARD 4 AND CARD 5 ALTERNATELY

CAND 4
\(IMT BEND  DESCRIPTION \\ m DESCRIPTION

8D
o ENGTH

*

MADIUS % RECTANGULAR NONRECTANGULAR ‘Q
OF FLANG e %’A

URVATURE mm %

\) ™) % LENGTH '\ NID™H DISTANCE

Q) e, (N {IN.) ()

i NURY Y U Y we X
F .a—n‘t——n_a_‘—h-q,_u_‘—n-ﬂ J“A N Y W
| ol aloa K 2N K 795 [N
i NV W WU~ W T N - NPERY VAN S - NP VN sk,
‘ L RNV Vil B Y Y Ve i d Y VNS Y N Y VNS BN W
PRV Y W DR VIR [ (P A SV W IR VP PO VOO IVUY W
i NNV W Y VOIS BN Ve Y Y Y YO BT YOI Y Y
: L, N W l;‘_._r_,_‘._u NN NN BTV Y NIV VO DV VBN A
f N NI Y Y YO Y W I N PN W NV W Y YOI WY YN
: v 1o P i Y WO Y W I N NP VO VYT N VR I YO
i l R W WY W B NN YN A Y . Y VN
} NNV Vi SRR N TN YO N UV Yael BV Yo Y VI NIV YN
L WY W Y " Y M Aol a L LA A
NI Y U el DY W N Y RN Y I W NI YO Y W
4 NP Y SN NN YN RN A SN W I W NIV VO UINEEY YO
i, N NS U B N N Y W N NV YR N Y
. AA—A—J_A_A_A—I-‘ . _A_AL_L-LA_A_.‘:A VYo b
‘—L——I—L—A—l— i-hiL*

wite
HANDL1 NG METHOD:
LAYUP METHOD:

TYOL OF MLNO:

MATERTAL FORM:
MATERTAL TYPE:

L.

—- . N ST BFOFEY Y [ SN
LAST ENTRY ON CARD & IS "9999"; LAST ENTRY ON CARD 5 IS “000"

OEPOSITION TECHNIQUE:

1 = PREALY, 2 v OIRECT-ON-TOOL

} o NANUAL, 2 o MAND-ASSIST, 4 o CONMRAC AUTOMATIC (720 IMNM), § = CONRAC AUTOMATIC (380 thw)
1 ® PLY-ON-PLY, 2 = PLY-ON-NYLAR

Y e STAALGMT, SHARP, MALE, 2 = STRAIGNT, SHARP, FEMALL: 3 = STRALGNT, MADIAL MALE
¢ = STRAIGNT, RADL FIME; §e leﬂ. SNRINE FLANE (TAPE)L 6 Cli'“. STM!.‘* FLANE (TAPE):
7 = CURVED (WOVEN MATERIAL)

Y « UNIDIRECTIONAL TAPE, 2 o WOVEN
1 ~ GRAPMITL/EPORY, 2 = PIBEMOLASS/EPOXY 128
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ACCEM-3 PART CONSOLIDATION

CYCLE MR I
mm ART NUMBER
' [PeeCugso = - -

COMPONENT OETAIL PARTS
NUMBER OF LINES 'uw

Rl (wxem 10)

PART
cm0s | iy YRT MISeR 02 ]
CONSOLIDATION OF OETAILS \ \
CARD3  AOHESIVE (CIRCLE OME) ' p vis:
APPLICATION AREA: & . A, . SQ. IN.
ADDITIONAL OPERATIONS 0 "
(CIRCLE IF APPLICAOLE} sowoING: 1 seLiciee: 2
CURING PROCESS
VACUUN BAGGING a2 a
TYPE OF 0AG: (CIMCLE OME) DISPOSABLE: 1 REUSABLE: 2
RESIN BLEED: (CIRCLE ONE) N: D0 ns: N
PLY-TO-OLEEDER RATIO: ;‘ A o101
BAGGING AREA: A5 IN.
SEALING/CLAMPING PERIMETER: L. R RU
THERMAL EXPANSION MOLOING
EXTERNAL MOLD CAGE DIMENSIONS: ew: & 10 N,
WIOTH: e ! A N,
0EPTH: .
n .
CURING TOOL: (CIRCLE OME) AUTOCLAVE:
om:@
NEATING ELEMENT: 3
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ACCEM-3 PART CO

‘Aﬂ NANE

0! | AT ST, TapEe,
COMPONENT DETAIL PARTS
NUMBER OF LINES USED h (MAXTMUM 10)

NSOLIDATION

CYCLE MUMBER g

|&A" NARER

1D-42087-%!

; PART NAME RT NUNER TiTY
cao 2 | "\ 5{‘_ o

; Y

i‘ 2 A

? CONSOLIDATION OF DETAILS

CARD 3 ADHESIVE (CIRCLE ONE)

ADDITIONAL

APPLICATION AREA:

OPERATIONS
(CIRCLE IF APPLICABLE) BONDING:

CURING PROCESS

TYPE
RES!

VACUUM BAGGING

OF BAG: (CIRCLE ONE) DISPOSABLE:

N BLEED: (CIRCLE ONE) NO:
PLY-T0-BLEEDER RAT10:

BAGGING AREA:

| SEALING/CLAMPING PERIMETER.
3 THERMAL EXPANSION MOLDING

EXTERNAL MOLO CAGE DIMENSIONS: LENGTH:

WI0Th:

DEPTH:

CURING TOOL: (CIRCLE ONE) AUTOCLAVE:

OVEN:

HEATING ELEMENT:
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YES:
A
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L
50N

]
1 SPLICING:

7
1 REUSABLE :
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ACCEM-4 FINISHING OPLRATIONS

PART NAME PART UMBER QY
' 20 a4 1
cano+ LEMST STRE BaEL, | 19-4293]-61 ol |
o
PART AREA 18 @a. . [52. IN.
j CARD 2 (ONMIT IF LEFT BLANK) CARD 4 (OMIT IF LEFT BLANK)
| NET TRIM OPERATIONS HOLE OPERATIONS

AVERAGE TRIM

; | HICKNESS \ LENGTH |
x L |
i
ok "—A—‘—-‘——d—hﬂ—l“v‘
' L A U SV VNG S VN
Y Y Y ol A A
achoa L A N SN VNI BV N ‘
! N W 7N A I S VNP WP W i
‘ i R VN N Y VN I w
f N NN SN PSS N VRN B W ‘
¢ CARD 3 QJ CARD 8 2 ‘
LEGEND LEGEND :
OPERATION: 1 = HAND ROUTING OPCRATION: 1 = DRILLING ;
2 = MACHINE ROUTING 2 = COUNTERSINKING !
3 = HAND SAWING 3 = COUNTERBORING ;
4 = MACHINE SAWING 4 = REANING !
§ » HAMD SANDING 5 = HOLE SAWING |
6 = PORTABLE TOOL SANDING 6 = HOLE PUNCHING j
7 = MACHINE SANDING FIXTURE: 0 =NO
FIXTURE: 0 = NO, 1 = EXTERNAL |
1 = YES 2 = INTERNAL
TEMPLATE: 0 = NO TEMPLATE: 0 = NO
| = VES 1 = YES
INSERTS: 0= NO
1 = YES i
{
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ACCEM-8 COST PROJECTION CARD |

OATA TAPUT OPTIONS

(CINCLE Ont) al
‘
L IO W

ITEN (e) &

OATA INPUT OPTIONS

- (CIRCLE ONE) b

1108 (a) - (0} X

OATA INPUT QPTIONS

(CIRCLE ONE) 3
-
CARS (6) - (B) N
wm () N

OATA [INPUT OPTIONS

(CIRCLE ONE) 4
et
18 (8) - (), (D 1,
1os (1), (D), (¥ x5

it vntwﬂb..
AvE. Lot stz 8 0.4,
TYPE OF ESTIMATE

UNTT cOST QoL 2t N O es (CIRCLE ONE)
CUMULATIVE AVERAGE COST coL. 22 N 0 \{ 1] (CIRCLE ONE)
CUMJLATIVE TOTAL COST oL B N Q. Yts (CIRCLE OME)
FACTORY LABOR PROUECTION PACTORS
LEARNING CURVE: LOG+ INEAR UNLT & CUN. AVE. .J_ {CIRCLE ONE)
CARD 3 CARD 4
T\ VARIANCE LEARNING CURVE SLOPE
(a) LAwe ! § !
{(b) CORE PREPARATION l A s
{c) PART CONSOLIDATION A _
(d) FINISHING OPERATIONS y A ‘
™ “
(0) TOTAL FACTORY LABOR —_——h b
LABOR MATES , ol
(a) FACTORY LABOR JHR
(b) QUALITY CONTROL /NR
{c) TOOLING /HR
(d) ™FG. ENG. /MR
{e) ENGINEERING v /MR
{#) GRAPHIC SERVICES L HR
SUPPORT FUNCTIONS camD8 CARD? CAD 8 CARD §
BASE  BASE UNIT ,  FACTOR {LABOR HRS/MAT'L §'S
QUALITY CONTROL — - —
TOOLING J—-.A—I—-h‘-—n 1
r ™
MFG. ENG. — — H—-ﬁ‘a—b-‘
ENGINEERING - - Y Vo
GRAPHIC SERVICES A
L o | g 1
— — AL T L“ L

SUPPORT MATERIAL
(1. ]

BASC: 1 s PACTORY FABRICATION, & o QUALITY CONTROL, J = “QOLIMG
A o g, TM, 5 o CNGIRCERING, & = GRAPWIC SEAVICES, 7 FR00UCTION WAT'L

BASE URIT: 1 o HOURS, 2 « DOLLAR:

OVERMEAD RATES \ CAD »

(a) FACTORY FABRICATION

(b) QUALITY CONTROL

(c) TOOLING v .

(d) MFG. ENG. Y V.

(e) EMGINEERING .

{f) GRAPNIC SERVICES —a \ CMO
(1) TOTAL LASOR
) reaia E?:E
(3) ADMINISTRATIVE ‘
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; ACCEM-5 COST PROJECTION

CARD |
uNIT mtv\"Q.D.aLQD..

AVE. LOT SIZ

TYPE OF ESTIMATE

[ USIT COST ooL. 21 M O YES {CIRCLE ONE) -
: CUMULATIVE AVERAGE COST coL. 22 N0 YES {T) (CIRCLE OME) 3
; CUMILATIVE TOTAL COST oL D N Q. veS (T (CIRCLE ONE)

§ e 2 FACTORY LABOR PROJECTION FACTORS »

LEARNING CURVE: LOG-LINEAR uma CUM. AVE. 1 (CIRCLE ONE) ]
" DATA [RPUT 0PTIONS Caro 3 CARD 4 ]

ﬁ (CIRCLE OME) cOL. ¢ T, VARIANCE  LEARNING CUAVE SLOPE

::” ( 8 (a) LAYUP

e . (b) CORE PREPARATION
(¢) PART CONSOLIDATION
(d) FINISHING OPERATTONS

- o
. (e) TOTAL FACTORY LABOR e i {
f DATA INPUT OPTIONS :
; (CIRCLE ONE) z  LABOR RATES , caos
f wou Lu (a) FACTORY LABOR JHR _?
E o ta) - () & (b) QUALITY CONTROL /HR
L (c) TOOLING /HR
| (d) MFG. ENG. - j
[ (@) ENGINEERING JHR
(f) GRAPHIC SERVICES /HR
= JATA INPUT QPTIONS :
; (CIRCLE ONE) 3  SUPPORT FUNCTIONS cAMD S CARD?Y CARD 8 CARD ¢
| b~ X BASE  BASE UNIT FACTOR [LABOR HRS/MAT'L §'S
; Jomalbii 2 waurr conro 4 L
| TOOLING 51_ ,.L
NFG. ENS. ,.9_ TL
[ ENGINEERING ! L
| GRAPHIC SERVICES D ;l_,
SUPPORT MATERIAL i A
V11 ] . 3
: we L. fé’%"‘?"‘!fé’.‘ui-?n“:‘ lnca:m:uiilsléz;%lrimtm HAT'L '
‘ OATA INPUT OPTIONS MASEUKLT: 1 = HOURS, 2 + DOLLARS
| o CIRLEONE) 4 ougauenD raTES , oo j
3 o (o) < (1. .00 &D (a) FACTORY FABRICATION J :
] 1ros (1), (2), (D) XY (b) QUALITY CONTROL ;
(c) TOOLING
(d) MFG. ENG. LA | )
' (¢) ENGINEERING - ;
(f) GRAPHIC SERVICES LA, | \ o » !
(1) TOTAL LASOR
(2) MATERIAL % 3
(3) ADMINISTRATIVE
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COST PROJECTION

PRODUCTION COST tSTIMATE AT UNIY NO.t 300
AVERAGE LCT SI2Es 30.
LINEAR UNIT CURVE

CURVE SLOPE

PROJECTION FACTORS T1.Vak
LAYUP 23.26
HUNEYCOMB CURE PREP 10.83
PARY CONSOLIDATION 2500
FINISHING OPERATIONS 23.84
LABOR RATLY S/7HR
FACTORY LABOR 10.00
QUALITY CTNTIROL 1C.00
TOOL ING 1¢.00
MFG ENGINEERING 10.00
ENGINEERING 1¢6.00
GRAPHIL SERVICES 10.00
SUPPORT FUNCTIGUNS bASE

—— - e

LUALITY CCNTROUL
TCOLING

MFG ENGINLERING
ENGINEERING
GRAPHIC SERVICES
SUPPURT ™MATERIAL

o #b 0 g gt P
D et o gt gt g

OVERMEAD RATES

R, S S . S T .

FACTORY LABOR 1.%00
GUALITY CUNTROL 1500
TOOLING 1.%0C
MFG ENGUNEERING 1.500
ENGINEERING 1.700
GHAPHIC SERVICES 1.700
MATERIAL 0.200
AUMINISTRATIVE U.150
145
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T6.03 %
9.0 X
T6.%2 %
T6.77 %

FACTORS

1.14
3.09
2.0%
1.20
0.31
0.30

et e e e e e e it
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COST PRUJECTIUN

UNIT CUST ESTIMATE AY T oo

fe el A Bl T
[ N O 7Y STV VoWV i SRR Y

- ‘;'_;- _-‘.'

CTRET SRRY v SN
-u\.nuca»:....mf-:mm.mau;:;':m.-_m'.-.....s Ll BRNTY

‘o "w\'
SR
T

W
1}

,'_. -.4;& €. ‘ '
TG

Q \
e
-

L. e
ame N

N

AT

RV,

Vs

. . B
. (S
" . '...;-n A \
e~ L - BT
[N N A SR

»

. A S man mER S v ik, M

CUSY ELEMENI STUe. HRS T 300 MRS LOLLARS 1
FACTURY LALOR |
LAYUP 5.08 13.20 132.02
' HONE YCOMR CORE PREP TN 0.0 o0
t , PART CONSCLIDAIION Vo2 3.93 39,2¢
FINISMING UPERATIONS 0.9 P ) 7.91 ]
TOTAL FACTORY LABOR 679 17.92 179.18 !
1
SUPPORT LABORS i
\URLITY CONTROL 1.72 17.26 !
TOOLING 1.03 10.33 ]
MFG ENGINEERING 1.%9 15.91 !
ENGINEERING 0.7 T.60
GRAPHIC SERVICES 0.27 2.7 i
TOTAL SUPPURT LABCR $3.79 ,
LABOR OVEKHEAD §
FACTORY LABCR 268.77 !
GUALITY LONTROL 25.86 '
100U ING 1%.%0
MFG “NGINEERING 23.87 \
ENGINEEKING 12,91 !
LRAPHIC SERVICES ST ;
TYOVAL C(VEKHEAD 341,52
TUTAL LARCR 584,49
MATERIAL
PRODUCTIUON MATERIAL 170.49
SUPPURY MATERIAL 51,15
MrGo ALLLWANCE 37.79 :
UVERHEAD S1.b8 ;
TOVAL MATERIAL 311.31 5
AUMINISTRATVIVE OVERHEAD 134.37 ‘
TOTAL COST 1030, 16 ?
SERRRRERE Y i
WEIGHT !
G W S S 4{
LAYUP .20 !
HONEYCOMB CORE PREP 0.0 ;
TOTAL 5.20 ;
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COST PROJECTION

CUMULATIVE AVERAGE COST ESTIMATE AT T 300 E

COST ELEMENT STD. MRS T 300 HRS DOLLARS

L - e e W

! +tACTORY LABCR

f LAYUP 5.08 21.35 213 .47 3
[ HONEYCOME (ORt PREP 0.0 0.0 0.0 i
! PART CONSULICATION le42 6.37 63,45 ]
t FINISHING OPEKATIONS 0.29 1.27 12.7% {
} TOTAL FACTORY LABCR 6.79 28.99 289,67 ,
| SUPPURT LAPCKS i
CUALLITY (ONTROL 4.07 40.70 i
1 100L ING 3.74 37.39 i
1 MFG ENGINEERING 5.85 58,46 ,
: ENGINEERING 7ot 4 ;
1 CRAPHIC SERVICES 0.9 Seb7 g
@ TCTAL SUPPORYT LABOR 166,87 !
: LABOR CVERHEAD |
; FACTCRY LABOR 434,10 !
% GUALLTY CONTROL 61.0% :
; TOUUL ING 56,08 ]
E MFG ENGINEEKING 87.69 :
g_ ENGINEERING 4154 ;
: GRAPHIC SERVICES 9,99 ;
; TCIAL CVERHEAD 691,16 ;
! YOTAL LABOR 1147.90 f
: MATER1AL ;
i PRODUCTION MATERIAL 170.49
x SUPPORT MATLRIAL L1.1% ;
i MFGe ALLOWANCE 40.00 }
g LVERHEAD 92433 i
; TOTAL MATERIAL 313.96 |
i i
ADMINISTRATIVE OVERHEAD 219,25 ;
TOTAL COST 16¢1.16 i
PERENPEEREK '
{
|
< ]
1 WEIGHT i
LAYUP 5.20 |
HONE YCCMB CURE PREP 0.0 j
!‘
T0vAL %420
i 147
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COSY PROJECTION

CUMULATIVE cosT ESTIMATE AT T 300

COST ELEMENT

STO. MRS T 300 MRS OOLLARS
FACTURY LaBOK
LAYUP %.08 404,13 64041 ,29
HONEYCOMR CORE PREP 0.0 0.0 0.0
PART CONSOLILATION le42 1909.51 1909%5.0¢6
FINISHING OPERATIONS V.29 382.40 3824.59
TCTAL FACTORY LABOR 6. 79 8696.09 toS60.£7
SUPPORY LABORS
QUALITY (ONTKOL 1221.08 12210.79
TOOUL ING 1121.64 11216.,37
MFG ENGINEERING 1783,89 17%349,93
ENGINEERING 733,14 7331.37
GRAPHIC SERVICES 170.21 1762.1¢
TOTAL SUPPORT LABOR $0059,.5¢
LABOR DVERMEAD
FACTURY LABOR * 130441,3)
QUALLTY CONTRUL 1€316.1%
TOUL ING 16824 ,5%
MFG ENGINEERING 26308,39
ENGINEERING 126463,32
GRAPHIC SERVICES 2995,57
TCVAL CGVERMEAD 207349,19
TCTAL LABOR 3443069.56
MATEK]AL
PRODUCTION MATERZAL 51146.62
SUPPORY MATER]AL 15343,.98
MFL. ALLOWANCE 1773,42
OVERHEAD 13652.79
TOTAL MATER]AL 81916.,69
ADMINISTRAT)VE OVERKEAD 63942,93
TLTAL COSY 490229,12
kRN sRne e
WEIGHT
WS - e
LAYUP 159,52
HONE YC(ME CORE pRE P 0.0
TOTAL 1559,52
148

T

1




UFRiTy TROTTAR T ETRET TR RS TR e e v Al
T TREETTE T TR g Rk
SR T T TR IR AT IR TR T TR e

F COST PROJECTION

3 PRUCUCTION CLUST LSTIMATE AT UNIT NOo: 300
' AVERAGE LOT S12E3 30,

) LINEAR UN2T CURWVE

PROJECTION FACTORS T1.VAR CURVE SLOPE )
] -— -—— - e L T S, b
t i
; LAYUP 21.5U 78.00 % .
f HUNEYCLOMB CURE PREP 23.7% 85,00 ¥
, PART CCNSCLIDAY ION 25,00 80,00 ¥
r : FINISHING UPERATICNS 21.00 18.00 X !
e |
: LABOR RATES S/HR o
|
| FALTURY LABOKR T.%0 %
; VUALITY CONTROL 6.00
x TOOLING 6.00 i
: MFC ENGINEERING 0400 |
: ENGINE ERING 1..00 ;
| GRAPHIC SLRVICES 900 ;
; SUPPUKT FUNCTIUNS sast FACTORS !
g S de e s SR G i!
? CUALSTY CUNTROL 1 1 V.15 !
: TGOL ING 1 ) 0.1% !
; MFG ENCINEERING 3 1 0.50 ;
; ENGINEEK ING A 1 0.20 i
; GRAPHIC SERVICES 5 1 Cel0 :
] SUPPORY MATERIAL 1 1 3.00 :

Bt Al

CVERHEAL RATES

e e L T .

FACTORY LABOR 1.700

GUALITY LUNTROL 1.500 i
F TOOLING 1.500 ?

MFG ENGINEERING 1.50C !
, ENGINELERING 1.900 !
1 CRAPRIC SERVICES 1.400

MATERIAL 0.250

AUMINISTRAT]IVE 0.0%0
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COSsT

PROJECTION

CCST FLEMENT

3 FACTORY LAKOR

i LAYUP

HUNLE YCOME CORE PREP
PART LONSULIDATION
FINISHING OPLKRAYIONS
10VAL FACTORY LABCR

: SUPPOKY LAEORS

f QUALITY CUNTRCL

TOOL ING

MFC FNGANEERDING

ENCINEERING

GRAPHIC SEKRVICES
TUIAL SUPPURT LAEOK

; LABOR UVERHEALD
FACTONY LABOR
CGUALITY CONTROL
TCOL INC

MFC ENGINEEKING
ENGINEERING

i GraPHIC SERVICES
TUTAL UVERHEAD

TCTAL LABOR
5 MATER 1AL
| PROLUCTION MATLRIAL
SUPPURT MATEX]AL
; MFG. ALLUWANCE
CVERNEAD
TCTAL MATLRIAL
i ADMINISTRATIVE UVERMEAD

TOTAL COMY

Lavup
HONEYCOMB CORE PREP

T0TAL

UNIT COST ESTIMATE AY T 3060

STDe HRY Y 300 wRy
5.08 14,13
0.0 0.0
1ete2 505
Ce29 CeV
6Ty 2057

3.09
3.0v9
1.56
boll
Oe%l}

WL IGHY
520
CeC
520

150

QOLLARS

105 .v8
0.0
33.568

4,77
rLY. 9.1

1de"l

L 184591
N 9.2"!
«“9.,27
3.70
Y9,3¢6

©19,.06%
2.7
2T 77
13,489
92,81
TeCs
StGeYe

9314
170 .49
6l1.71
I9.14
67.44
339,.1¢&
62,77

12239.0%
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COST PROJECTION

CUMULATIVE AVERAGE COST ESTIMATL AT T 300

(OST LLEMENY STU. HRS T 300 HEY

-

FACTCRY LaABOW

LAYUP L 1] 21.07
HONL YCOME CORE PREP 0.0 0.0
PARY (CNSOLIOATION len2 B8.0¢
FINRISHING UPERATVIONS 0.29 1.2¢
TCTAL FACTCRY LABOR 6.7y 21.1¢
SUPPCRT LABCLRS
QUALITY CONTRCL Gelt
TOOL ING LY
MFG ENGINEERING 232
ENGINEERING bese
GRAFHIC SERVICES Oets

TUTAL SUPPURT LARUR

LAEOR UVERKEAD
FACTCRY LAROR
QUALITY CONTROL
TOOL ING
MFG ENCINEERING
ENGINEERING
GRAPHIC SERVICES

TOTAL OVERKHEAD

TCTAL LABOR

MATERIAL
PRODUCTICN MATERIAL
SUPPORT MATER]AL
MFG. ALLOWANCE
{'VEKHEAD
TUTAL MATERIAL

ADMINISTRATIVE OVERKEAD

TUTAL COSY

WEIGHT

LAYUP %.20

HONE YL OMB CCRE PREP 0.0

TOVAL 5.20
151
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DCLL ARS

. s g . -

le.2.5%%
0.0
DL
.21
273,40

ebolUL
Sl O
14.00
Ta,60

Y -Y ¥
150,29

636,77
©2,01
ool
21.00

141,89
1004

892,32

14106,01
1704y
93435
)07
T6.38
L] .9
89,89

1887.7%
TN T T T
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COST PROJECTION

CumMuLATLIVE COST ESTINATE AT Vv 200
COST bLEMENT

STD. MRS 7

300 KRS

FACTORY LaBCOR
LAYUP b.08
HONEYCOME CORE PREP L0
PART CUNSULIDATION le42
FINISHING OPERATIONS Ved9
TOTAL FACTOURY LABOR .79

SUPPLRY 1 "Ry
CGUALLY - coRom
TooL 3
MFG ERL:NEERING
ENG, NEERING
GRA{ 1]C SERVICES
TOTAL SUPPURT LABOR

LABUR UVERHEAL
FACTORY LABOR
GUALITY CONTROL
TONL ING
MFG ENGINELERING
ENGINEERING
GRAPHIC SERVICES

TOTAL OVERMHEAD

TOVAL LABOR

MATER]I AL
PRODUCTION MATLRIAL
SUPPURT MATER]IAL
MFG. ALLOWANCE
OVERMEAD

TOTAL MATERIAL
ADMINISTRATIVE OVERMEAD
TOTAL CousT

WEIGHTY

A s S e

LAYud 1559,%2
HONE YCOMB LURE pPKEP 0.0

TOTAL 1559,.52
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6502.14
0.0
2407.27
36%,%3
9334,93

1400.24
1400.24
700.12
1866.98
16,70

DCLLARS

“8T606,02
V.0
14804,061
2193,1¢
112019,.00

G40) .43
8401 .43
“200,71
22403 ,82
1660.29
4%087.08

190432.37
12602,.14
126020‘“
6301,07
42%5670.24
3192.%

267697.37

424806,00

£1146,.062
28004,738
2274 .58
20356 . 4¢
1017t 2.37

26329,32

552915.7°¢
e RERRER S
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