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INTRODUCTION

The purpose of this manual is to provide a listing and description

of commonly occuring minor discrepancies and the approved repair
applicable to each for all Grumman American Light Aircraft Programs.
This manval permits a standardized recording and reporting method
which assures proper implementation of the commensurate repair pro-
cedures in accordance with the requirements of the Quality Control
Manual. The repairs contained in this manual are considered approved
deviations from type design and are substantiated by approved methods,
techniques, and practices which produce equal or better than type de-
sign strengths, and/or by test and analysis by Grumman American Avia-
tion in accordance with FAA Regulations.

SCOPE AND APPLICABILITY

The Standard Repairs contained herein are basically general in nature
and may be used singularly or in combination on any parts for which
they are applicable. These repairs are not intended to supersede the
engineering drawing requirements, unless a discrepancy does exist, and
are not necessarily authorized in Grumman American Specifications,
Reference to applicable specifications is made as necessary.

Each specific Standard Repair (SR) will be individually approved by
Grumman American Quality Control And Engineering. Federal Aviation
Administration approvael for application of repairs will be via DER
approval system.

Listed in each SR are restrictions and/or limitations where applicable.
RESTRICTIONS are prohibitions against the use of that SR under
certain conditions or for certain programs.

LIMTITATIONS are stipulations concerning the extent of damage to

which the repairs may be applied and the need for M.R.B. signatures.

REVISIONS AND SUPPLEMENTS

The contents of this manual will be periodically updated as necessary,
and all request for changes or additions are to be forwarded to Liaison

- Engineering. The SR manual will be maintained by engineering and all

revisions must be approved by Engineering, Quality Control, and FAA
approved via DER approval system.
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GENERAL NOTES

1. Except in fuel bay areas, rivets added per the SR's, may be MS
20426AD3 or Avex 1604-0412 where one or the other is specifies.
The MS20426AD3 is the perfered rivet.

2. When Avex 1604-0412 rivets are used on any air passage surface,
the heads are to be filled with aerodynamic filler per GAPS 1010.

3. In material thickness .020 & below, the NAS 1097AD3 rivet-should
be used in place of both the MS20426 & 1604 Avex.

4, Definition of a suspect void is: When bond is checked by ultrasonic
methods, the light will flicker but not come all the way on. This
‘suspect void will not resound with a hollow sound when checked by
e tap testing, nor will a gap exist at the mating part edge.

5. When selecting a repair, it is important to consult the engineering
drawing to prevent:
(A) Rework operations in areas where the design is restricted.
(B) The incorporation of a repair which would result in interference
on subsequent installation or assembly.

6. In case of conflict between the engineering drawing and this manual,

The drawing will take precedence. Engineering should be notified in
this event, for future revisions.

T. All repair rivets passing thru bondlines are to be installed wet
with adhesive or sealer as used in that repair. These rivets are
to be installed along bonded flange centerlines unless otherwise
specified.

8. When adding a repair part, it is to be of the same material, temper,
and finish as that of the part being repaired, unless otherwise spe-
cified, and is to be verified by Quality Control.

g

N,

9. When adhesive is to be applied in the repair, and cleanliness of
parts are in question, faying surfaces are to be cleaned & prepaired
per GAPS 1041 or, if sufficiently practical, scuff surfaces with
# 320 cloth and wipe clean with MEK solvent.

e
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GENERAL NOTES (CONTINUED)

10. The bonding agents called out in this manual will be as follows:
A) Thermosetting adhesive is to be used on all repairs where the
assembly can be oven cured during it's production flow.

Room temperature curing adhesive is to be used on all repairs
where the assembly can not be oven cured during it's normal

10

B)

production flow.

Room temperature and/or thermosetting adhesive repairs are

per GAPS 1041,

Repaires to the fuel bay areas are to use either thermosetting
adhesive or the following room temperature curing adhesives:

Hysol 9316 (preferred) or Hysol 9309, Unless otherwise specified.
In the event of a conflict with a specific SR, this procedure will

take precedence.

When bondline voids or gaps are to be filled per these notes,
and the fill agent is not specified by the SR, adhesive is to

be used as specified in Note 10 above.
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Hardware Substitution
RIVET SUBSTITUTION

The Table of Rivet Substitution shown below has been condensed from
GAPS 1089 Section 10.1 for general information purposes.

The Table shows the rivets in an order of ascending strength; there-
fore, all rivets listed below a given rivet are an acceptable substi-
tute for that rivet except as noted.

RIVET RESTRICTIONS
*)* AVEX 1601 Substitution applies only if rivets
*)¥ AVEX 1604 Flush listed in column at left are called

out on 'Engineering DWG or SR.
MS20470ADY
MS20L426ADL Flush

*

— —~~
*

e —
*

*

CR2249-4
CR2248-4 Flush

*

%)% NAS1919B04
*)% NAS1921BO4 Flush

TSNS

CR3243-L
CR3242-4 Flush

* NAS rivets can be substituted for CR rivéts only if hole has not
been drilled.

(*) MS & NAS rivets can be substituted for AVEX rivets only if hole has
not been drilled. ' i
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BOLTS -
Any MIL-SPEC approved alternate or superseding part is acceptable
Specified Bolt Approved Restrictions
Substitute

AN3 thru 20 NASLOL Allows substitution of steel
bolts in like thread size
only. An3 thru 20 bolt shall
not be substituted for
NASLAL bolt.

NAS1L8 MS20008 Drilled or undrilled head

optional, NAS1L8 internal
wrenching. .50/flats
MS20008 .37 /fiats.
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Condition:

OVERSIZE, ELONGATED OR DAMAGED HOLES FOR HI-SHEAR, HI-LOK,
HI-LOK HT-TIGUE, LOCKBOLT, LOCKBOLT STUMP, OR BLIND HIGH

STRENGTH FASTENERS

Limitations: 1. GB511AM, GB5100R, GBS11AN, GB510S, GB5L1AU, and
GB510AU fasteners used on surfaces sloped between
3° and 7° require GN512W self-aligning collars in
place of the GN512DF collars. GBS511BE, GB510AB,
GB511BF, and GB510AC fasteners used on surfaces
sloped between 3° and 7 require GN512FD self-
aligning collars in place of the GN512FC collars.
Where the preceeding fasteners are used against
surfaces sloped more than 7° and where the other
fasteners are used with the collars against sur-
faces sloped more than 30, install the collars
egainst G23 tapered washers of the appropriate
angle, increasing the length of the fastener as

necessary.

2. Where the drawing calls for Stat-O-Seals and/or
"O0" Trings only 1/64" oversize fasteners may be
used. Seal back-up washers shall be reamed 1/64"

oversize to match fasteners.

B Applications involving the use of interference fit
fasteners require the review and signature of the

MRB Engineer.

. 1/64" oversize fastener may be used up to & meximum

of (15) adjacent fasteners.

5. 1/32" oversize fasteners may be used provided there
are no (2) adjacent fasteners replaced.

6. Replacement fasteners listed in the accompanying
table are not necessarily carried in stock, size

for size.

Te Where salvage fastener replacement is authorized by
other documentation such as a specification, drawing,:
or E. 0., the provisions of the individual authori-
zation take precedence over the provisions of this

SR.
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Repair:

Determine the minimum hole size necessary to clean
out any existing elongation, mislocation, or hole
demage and select from the table the appropriate
replacement fastener, utilizing the 1/64" over-

size choice wherever possible in lieu of the 1/32"
oversize fastener.

Ream for and install the required replacement fas-
tener with the hole size selected to provide the
same degree of fit as for the original fastener/
hole combination. Since the replacement fastener
may not necessarily be in stock, the reaming opera-
ticn should not be undertaken until the salvage
fastener availablility is assured.

The replacement fastener and collar shall be installed
with wet primer wherever dissimilar metals are in
contact and all sealing and installation require-
ments stipulated for the original fastener shall

be met., See Limitations 2 and 3.
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Condition: OVERSIZE, ELONGATED OR DAMAGED HOLES FOR HI-SHEAR, HI-
LOK, HI-LOK HI-TIGUE, LOCKBOLT, LOCKBOLT STUMP, OR
BLIND HIGH STRENGTH FASTENERS
FASTENER REPLACEMENT TABLE
ORIGINAL FASTENER 1/64" OVERSIZE REPIACEMENT 1/32" OVERSIZE REPIACEMENT
FASTENER FASTENER
NAS1054 GP510AG/GC580G GP510AK/GC580G
GB511AM/GN512DF GB511CS/GN512DE
NAS1055 5555 GP510AH/GC580G GP5104J/GC580G
GB51 OR /GN512DF GB510BD/GN512DE
GB511D, NAS1426-1432, GB511AM/GN512DF GB511CS/GN512DE
NASLL4U6-1452
GB510B, NAS1416-1422, GBS10R/GN512DF GBS10BD/GN512DE
- NAS1k436-1422
GB511G GBE511AN/GN512DF GBS11AP/GN512DE
GBS10E G3B510S/GN512DF GB510T/GN512DE
GBS11K, NAS2606-2612, GB511AM/GN512DF GB511CS/GN512DE
€020 GB511AN*/GN512GV GB511A P*/GN512DE
(alum. structure) (alum. structure)
/GN512Cv /GN512DD
(other structure) (other structure)
GB510A, NAS2506-2512, GBS1OR/GNS12DF GB510BD/GN512DE
NAS2706-2712, C021  GB510S*/GN512GV GB510T*/Note 1
(alum. structure)
/GN512CV
: (other structure)
GB511E, NAS1u466-1472, GB511AN/GN512GV GBS11AP/Note 1
NAS1496-1502 (alum. structure)
/GN512CV
(other structure)
GB510C, NAS1 456-1462, GBS10S/GN512GV GB510T/Note 1
NAS1486-1492 (alum. structure)
/GN512CV
(other structure)
GB511P, NAS2006-2010 GBSI1AN*/GN512GV GB511AP*/Note 1
NAS2206-2210 (alum. structure)
GN512CV
(other structure)
-_— NAS2106-2112 GB510S*/GN512GV GB510T*/Note 1
(alum. structure)
3 /GN512CV

(other structure)
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Condition:

ORIGINAL FASTENER

OVERSIZE ELONGATED OR DAMAGED HOLES FOR HI-SHEAR, HI-IOK,

HI-LOK HI-TIGUE, LOCKBOLT,LOCKBOLT STUMP, OR BLIND HIGH
STRENGTH FASTENERS

FASTENER REFIACEMENT TABLE
(Continued)

1/6L4" OVERSIZE REPLACEMENT

1/32" OVERSIZE REPIACEMENT

FASTENER FASTENER
GBS11BC GBS11BE/GN512FC GB511EF/GN512FC
FH FH
GB5SL0AA GB510AB/GN512FC GB510AC/GN512FC
FH FH
GB511RBL GB511BK/GNS12FH GB511RM/GNS12FH
GB511BE/GN512FC GB511EF/GN512FC
FH FH
GBS10AG GB510AH/GN512FH GB510AJ/GN512FH
GB510AB/GNS12FC GB510AC/GN512FC
FH FH
GBS11BN GB511BP/GN512FH GB511BR/GN512FH
GB510AL GBS10AN/GN512FH GBS10AM/GN512FH
GF510C, NAS1669 PPO-
GF511C, NAS1670 FFO-

*Prior to use, strip cad plate per GSS 8050 and measure reduced diameter
in order to determine the required hole size.

NOTES : x.

Use M5 21042 nut with AN960 washer against aluminum
structure, AN 960 washer against steel structure or
AN 960C washer against titanium or stainless steel
structure. Torque nuts per G, A. P. S. as applicable.

Where required, MS 210L2, MS 21043 or GN 510AE nuts with
appropriate washers as above may be used in lieu of the
Hi-Loc or Hi-Tigue collaers specified. Follow the instal-
lation and Torque Requirements of GS31A-98 or GS31B-28.
Caution - MS21043 silver plated nuts shall not be used
directly against aluminum structure.
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MINIMUM FASTENER EDGE AND CENTER-TO-CENTER DISTANCES

1. GENERAL:
Limitations:

a)

o)

d)

e)

Proper or nominal fastener edge distance shall be defined ds two

(2) fastener shank diameters from fastener center line to edge
of part.

The following tables list the MINIMUM acceptable-without-repair
fastener edge and center-to-center  distances for the types of
fasteners and attached part materials listed. Where measured
fastener center line to edge of part or fastener center line %o
adjacent fastener center line distances are less than the draw-

ing requirement but equal to or greater than the values included

herein, a Standard Repair is required and may be accomplished

by referring to one (1) or a combination of the applicable SR's
shown elsewhere in the manual.

The specific limitations applicable to any given repair will be
stated in the "Limitations" section of that particular SR.
However, there are several "General Limitations" which are
applicable to ALL SR's involving shy edge or shy center-to-
center fastener distances.

Drawing dimensions occasionally permit fastener edge and/or
center-to-center distances which are less than the minimums
listed in the tables. Such cases are not discrepant conditions
and do not require SR's except where the actual measured dis-
tances are below the drawing values.

The values described herein are applicable to all additional
fasteners added by other SR's.

2. GENERAL LIMITATIONS:

a)

b)

When determining the minimum center-to-center distance require-
ments for any two (2) adjacent fasteners of different diameters,
the nominal shank diameter of the larger fastener shall be used.

When determining the minimum edge distance requirements for
replacement with the next larger size fastener, the diameter of
the larger fastener shall be used.
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Next larger size fasteners shall not be used in Splice areas
without the approval of the MRB Engineer.

Fasteners shall not be added between any two (2) fasteners of
& splice without approval of the MRB Engineer

All applicable sealing requirements must be adhered to.
Standard dimpling requirements must be adhered to.

When adding a repair part it is to be of the same material,
temper, and finish as that of the part to be repaired, and
shall have the same or better Surface smoothness.

For fasteners not listed, maintain applicable Engineering
Drawing or Specification edge and center-to-center distances,

All conditions or repairs involving the use of interference

fit fasteners shall require the review ang signature of the
MRB Engineer,
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TABRLE TA
DISTANCE CENTER LINE TO CENTER LINE OF ADJACENT FASTENERS
Fastener Type (2)
AD, C089, GR500L Three times nominal diameter of fastener shank less .030
All Others Four times nominal diemeter of Tfastener shank less .030
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Condition: COUNTERSUNK HOLE FASTENERS (1) (For Values Shown in ( ) Refer)to
Notes
TABLE II
DISTANCE CENTER LINE OF FASTENER TO EDGE OF MATERTAL
THESE VALUES APPLICABLE TO 201k, 2024, 2219, 7075, AND 6061
ALLOYS IN ANY FULLY BARDENED TEMPER
MATERIAL FASTENER TYPES & DIA. (3) (SEE BELOW)
THICKNESS A B ) D E F H I
.025 .19 .25 31 31 .32 T 37 37 37
.032 Lty .25 L. a3 32 «3T <37 37 37
.0ko .16 .22 27 .31 .32 3T 3T 3T A
.050 16 .21 .26 .30 .32 37 «37 .37 Za ]
PN .063 .16 .21 .26 .26 .32 .33 3T a7 <37
SO 215 .21 25 25 39 .32 .36 3T A
.080 15 .20 25 25 .32 .32 o0 34 37
.090 15 .20 © .25 25 .32 .31 Hen A 37
.100 s34 .19 .25 .25 i <31 Sehl <30 37
sl25 R .19 o .24 .28 .30 .30 .30 o3
.160 o 1 .19 .23 23 .25 .30 .30 .30 .32
.190 1L .19 .23 .23 25 .28 .28 .28 .28

B

c

D

]

]

ADY, CO88-L,
AD5, C088-5,

DD5

A = AD3, C088-3, C2896-3

C2896-4, GR501L-L4

C2896-5, GR501L-5

GB510B-08, GB510A-08

AD6, CO88-6,
DD6

c2896-6, GR501L-6

NAS1536(6), GB510D-3

NAS1055-6(6), GB510A-3, GBS10B-3,

NAS2506V, NAS2706V, NAS1W16, NAS1L36, GBS1OL3
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TABLE ITA

DISTANCE CENTER LINE TO CENTER LINE OF ADJACENT FASTENERS

Fastener Type (3)

AD, C088, GR501L, C289%

Three times nominal diameter of fastener shank

A1l Others

Four times nominal diameter o:r fastener shank




























































































































































































































































































































































































































































































































	Section 0 General Repair
	Section 100 Fuselage
	Section 100 Index
	Section 200 Index
	Section 200 Wings
	Section 300 Empennage + Index
	Section 700 Landing Gear
	Section 800 Honeycomb

