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Introduction

The purpose of this test is to establish composite sandwich panel material properties and
joint properties for potted panel pins and inserts. These properties will then be used in structural
anaiyses {o establish margins of safety for various interior assemblies. The results in this report
are submitted to the FAA under FAA Pioject # SP70435C-Q.

The following panels are used in the component testing:

Thickness/Panel # Manufacturer Face Sheets Core

(0.25"y 00-113M041-3  Tech Comp. Corp. 2 ply Fiberglass 1/8" cell 3.0 Ib/it> Nomex
(0.375") 00-113M041-5 Tech Comp. Corp. 2 ply Fiberglass 1/8" cell 3.0 Ib/ft® Nomex
(0.50"} 00-113M041-7  Tech Comp. Corp. 2 ply Fiberglass 118" cell 3.0 ib/ft® Nomex
(0.75") 00-113M041-8  Tech Comp. Corp. 2 ply Fiberglass 1/8" cell 3.0 Ib/ft* Nomex
(1.00") 00-113M041-11 Tech Comp. Corp. 2 ply Fiberglass 1/8" cell 3.0 Ib/ft® Nomex

{0.125") 00-113M040-13 Tech Comp. Corp. 2 ply/1 ply Fiberglass Divinycel
(0.25") 00-113M040-15 Tech Comp. Corp. 2 ply/1 ply Fiberglass Divinycel
(0.375") 00-113M040-17 Tech Comp. Corp. 2 ply/1 ply Fiberglass Divinycel

(0.25") 00-113M040-3  Tech Comp. Corp. 2 ply Fiberglass Divinycel
(0.375") 00-113MD40-5 Tech Comp. Corp. 2 ply Fiberglass Divinycel
(0.50") 00-113M040-7 Tech Comp. Corp. 2 ply Fiberglass Divinycel
(0.75") 00-113M040-9  Tech Comp. Corp. 2 ply Fiberglass Divinycel
(1.00") 00-113M040-11  Tech Comp. Corp. 2 ply Fiberglass Divinycel

(0.25") 00-113M042-1  Tech Comp. Corp.  0.02" 2024-T3 AL 3/16" cell 5.7 Ibift® 5052AL
(0.375”) 00-113M042-3 Tech Comp. Corp.  0.02" 2024-T3 AL 3/16" cell 5.7 Ib/ft® 5052AL
(0.50”) 00-113M042-5 Tech Comp. Corp.  0.02" 2024-T3 AL 3/16" cell 5.7 ib/ft° 5052AL
(0.75") 00-113M042-7  Tech Comp. Corp.  0.02" 2024-T3 AL 3/16" cell 6.7 Ib/ft® 5052AL
(1.00") 00-113M042-8  Tech Comp. Corp.  0.02” 2024-T3 AL 316" cell 5.7 IbAt® 5052AL

Proprietary Notive: Use or disclosure of data contained in this document is subject 1o proprietary notice contained on page 1 {cover sheet)



DRE Testing, LLC
Test Plan/Report

Page: 5.00
By: Paul A. Fohn
Checked: Larry Sharp

Report No: 1648R25T01
Revision: B
Date: 12/04/09

Test Results
The resulis are summarized in this section along with any items of note that occurred

during the tests. Data reduction for these resulis can be found in section 6.00 of this report. The
following tables summarize the allowables calculated for the panel pinfinsert shear and tension

test and pane! material short beam and long beam tests.

Pin Shear and Tension Tests

FPanet Pin Adhesive Loading “A” Basis “‘B" Basiyg
00-113M041-3 ATR-150-1875F DP100 L.-Joint, Trans. Shear 161.88 336.01
00-113M041-3 ATR-150-1875F DP100 L-Joint, Tension 93.68 131.16
00-113M041-3 ATR-150-1875F DP100 l.-Joint, Leng. Shear 197.33 361.58
00-113M041-8 ATR-200-3125F DP100 L-Joint, Trans. Shear 216.88 396.94
00-113M04 1-5 ATR-200-3125F DP100 L-Joint, Tension 221.36 283.67
00-113M041-5 ATR-200-3125F DP100 L.-Joint, Long. Shear 428.55 508.43
00-113M041-7 ATR-200-3125F DP100 L-Joint, Trans. Shear 343.36 606.68
00-113M041-7 ATR-200-3125F DP400 L-Joint, Tension 162.01 217.23
00-113M041-7 ATR-200-3125F DP100 L-Joint, Long. Shear 436.19 576.84
00-113M041-9 ATR-250-4375F DP100 {-Joint, Trans. Shear 218.97 434.26
00-113M041-9 ATR-250-4375F DP100 L-Joint, Tension 185.54 242.38
00-113M041-9 ATR-250-4375F DP100 L-Joint, Long. Shear 202.12 400.10
00-113M041-11 ATR-250-4375F DP100 L-Joint, Trans. Shear 205.39 302.55
00-113M041-11 ATR-250-4375F D100 L-Joint, Tension 208.24 286.40
00-113M041-11 ATR-250-4375F DP100 L-Joint, Long. Shear 277.40 388.76
00-113M040-7 ATR-250-4375F DP100 L-Joint, Trans. Shear 176.76 255.59
00-113M040-7 ATR-250-4375F DP100 L-Joint, Tension Not Tested | Not Tested
00-113M040-7 ATR-250-4375F DP100 L-Joint, Long. Shear | Not Tested | Not Tested
00-1130M040-9 ATR-250-4375F DP100 L-Joint, Trans. Shear | Mot Tested | Not Tested
00-113M040-8 ATR-250-4375F DP100 L-Joint, Tension Not Tested | Not Tested
00-113M040-9 ATR-250-4375F DP100 L-Joint, Long. Shear | Not Tested | Not TestedA
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Test Restilts

Insert Shear and Tensicon Tests

Panel Insert Adhesive Loading ‘A Basis ‘B" Basis
00-113M041-3 NAS1836-3-07 DP100 Blind Insert Shear 363.93 505.59
00-113M041-3 NAS1834-3-250 DP100 Thru insert Shear 795.14 965.84
00-113M041-3 NAS1836-3-07 DP100 Blind Insert Tension 192.93 239.62
00-113M041-3 NAGS1834-3-230 P00 Thru Insert Tension 334.52 418,24
00-113M041-5 NAS1836-3-11 DP100 Biind insert Shear 588,45 635.44
00-113M041-5 NAS1834-3-375 DP100 Thru Insert Shear 530.45 741.11
00-113M041-5 NAS1836-3-11 DP100 Blind Insert Tensian 292.17 338.62
00-113M041-5 NAS1834-3-375 DP100 Thru Insert Tension 544.24 598.00
00-113M041-7 NAS1836-3-14 DP100 Biind Insert Shear 420.81 516.18
00-113M041-7 NAS1834-3-500 DP100 Thru tnsert Shear 813.72 708.29
00-113M041-7 NAS1836-3-14 DP100 Blind Insert Tension 360.15 400.19
00-113M041-7 NAS1834-3-500 DP100 Thru insert Tension 629.69 661.37
00-113M041-9 NAS1836-3-22 DE100 Blind Insert Shear 372.61 480.37
00-113M041-9 NAS1834-3-750 DP100 Thru Insert Shear 495 31 627.45
00-113M041-9 NAS1836-3-22 DP100 Blind Insert Tension 528.22 599.06
£0-113M041-9 NAS1834-3-750 DP100 Thru Insert Tension 665.35 713.79

00-113M041-11 NAS1836-3-28 DP100 Biind Insert Shear 404.78 504.36
00-113M041-11 NAS1834-3-1000 DP100 Thru Insert Shear 562.23 665.78
00-113M041-11 NAS1836-3-28 DP100 Blind Insert Tension 466.86 553.17
00-113M041-11 NAS1834-3-1000 DP100 Thru Insert Tension 691.43 75263
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Test Results

Insert Shear and Tension Tests

Panel insert Adhesive Loading ‘A Basis “B" Basis
00-113M040-15 NAS1836-3-07 DP100 Blind Insert Shear 267.30 36117
06-113M040-15 NAS1834-3-250 DP100 Thru Insert Shear 710.45 796.70
00-113M040-15 NAS1836-3-07 DRG0 Blind Insert Tension 142.81 173.06
00-113M040-15 NAS1834-3-250 DP100 Thrus Insert Tension 175.65 231.11
00-113M040-i7 NAS1836-3-11 BR100 Blind Insert Shear 446.52 557.55
00-113M040-17 NAS1834-3-375 DP100 Thru Insert Shear 681.69 557.55
00-113M040-17 NAS1836-3-11 DP100 Blind Insert Tension 243.30 280.21
00-113M040-17 NAS1834-3-375 DP100 Thru tnsert Tension 300.72 342.87
00-113M040-7 MNAS1B836-3-14 DP100 Blind Insert Shear 408.88 523.73
00-113M040-7 NAS1834-3-500 DF100 Thru Insert Shear 671.52 768.28
00-113M040-7 NAS1836-3-14 DP100 Blind insert Tension 316.95 391.29
00-113M040-7 NAS1834-3-500 DP100 Thru Insert Tension 118.27 336.82
(0-113M040-9 NAS1836-3-22 DP100 Biind Insert Shear 368.59 483.36
0C-113M040-9 NAS1834-3-750 DP100 Thru Insert Shear 639.12 683.19
00-113M040-9 NAS1836-3-22 DP100 Blind Insert Tension 330.10 413.83
00-113M040-9 NAS1834-3-750 DP100 Thru Insert Tension 474.40 508.69
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Test Results (Cont'd.)

Short Beam Shear Test
in the short beam shear test, core comprassion failures were observed in the first samples.

Load plates were added to the loading fixture and holding fixture to prevent this type of failure.

The following table summarizes the allowables calculated for the short beam shear test.

The following equation converts the load from the test results to the core shear stress:

g =V /hbh, Where V = P/2

where o is the core shear stress, V is the shear load on the panel, h is the height of the
panel, and b is the width of the panel. The shsar load is half the applied because the load is

applied at the center between the two supports.

Short Beam Shear Allowable Sumimary (Glass Skins):

Fs (PSI)
Panel Direction H "A" Basis "B" Basis
00-113M041-3 | L 025 | 198.94 208.93
00-113M041-3 | W 025" | 14026 147.73
00-113M041-5 | L 0.375" | 11273 | 117.31
- 00-113M041-5 W 0375 | 11273 147.66
| 00-113M041-7 L 0.50" 156.15 165.07
00-113M041-7 W 0.50" 114.81 118.71
00-113M041-9 L 0.75" 11622 | 123.77
00-113M041-9 W 0.75" 66.86 7416
00-113M041-11 L 1.00° 109.93 120.45
00-113M041-11 W 1.00" 87.12 91.74
' 00-113M040-3 NA 025 | 15226 | 16557
00-113M0405 | NA | 0.375° | 8041 | 18848
00-113M040-7 NA 050" | 13679 143.01
00-113M040-9 NA 0.75" |  100.87 105.84
" 00-113M040-11 NA 1.00” 85.83 0371

Proprietary Notice: Use or disclosurc of data contained in this docurnent is subject (¢ proprietary notice contained on page 1 (cover shect)



Page: 5.04
By: Paul A, Fohn
Checked: Candice Hoemer

DREB Testing, LLC
Test Plan/Report

Report No: 1648R25T01
Revision: D
Date: 03/31/10

Test Resulls (Cont'd.)

Short Beam Shear Test

(Glass Skins

Fs (PS)
Panel Direction H "A" Basis | "B" Basis
00-113M040-13 NA 0.125" | 75.35 90.67
' 00-113M040-13 | NA 0.125" | 79.99 81.92
00-113M040-15 | NA 025 | 10941 113.15
00-113MD40-15 NA | 025 132 41 140,00
00-113M040-17 NA 0.375" |  87.48 92.70
00-113M040-17 NA | 0.375" 94.46 108.81
Aluminum Skins
| Fs (PSI)
Panel Direction H i "A" Basis "B* Basis
- 00-113M042-1 L 025 | 36578 | 40048
- 00-113M042-1 W | 025 | 40577 42313
| 00-113M042-3 L | 0375 | 545.62 562.81
 00-113M042-3 w | 0375 | 35276 363.48
00-113M042-5 n 0.50" 500.41 51177
00-113M042-5 w 0.50" 304.57 317.72
00-113M042-7 | L 0.75" 425.34 438.25
00-113M0427 | W 0.75 | 276.07 285.15
00-113M042-9 L 1.00" 300.39 ' 339.30
00-113M042-9 w | 100 259.50 267.81
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Test Rasulis (Cont'd.)

Long Beam Bending Test

The bending moment allowable is quoted in both inch pounds per inch and pounds per -
square inch. A nominal thickness value of 0.020" for two ply and 0.010" for one ply skins was
used because this lowers the apparent skin stress value and makes any analysis conservative
where a lower value for skin thickness is used to determine the applied stress. The following
equation translates the moment in inch pounds per inch into pounds per square inch.

M = Pi/8b

op = M/ i h

The following table summarizes the bending allowables from the long beam bending test.

Long Beam Bending Allowable Summary (Glass Skins)

M (in-bfin) o (PSI)
Panel Direction | "A" Basis | "B" Basis V':'_A:.'.Eésis "B Basis—,— Loading
00-113M041-3 112.25 | 133.65 | 24,402 | 29,054 |Quarter point loading
00-113M041-3 4047 | 47.70 | 8797 | 10,369 |Quarter point loading

196.13 | 214.32 27,623 30,185 |Quarter point loading
193.61 201.78 27,264 28,419  |Quarter point loading
276.92 29542 28,845 30,772 |Quarter point loading

00-113M041-5
00-113M041-5
00-113M041-7
00-113M041-7
00-113M041-G
' 00-113M041-9
00-113M041-11

236,09 | 257.48 24,592 26,820 |Quarter point loading
321.96 | 33890 | 22,052 | 23212 |Quarter point loading
264.98 | 313.07 | 18,949 | 21443 |Quarter point Joading
437.33 | 469.44 | 22312 | 23951 |Quarter point loading
00-113M041-11 35420 | 37693 | 18,071 | 19,231 |Quarter point loading

00-113M040-3 101.61 | 10850 | 22,089 | 23,586 |Quarter pointloading |
00-113M040-5 | NA | 104.49 | 124.93 | 44,716 | 17,595 |Quarter point loading
00-113M040-7 | NA | 194.82 | 21067 | 20203 | 21944 |Quarter point loading
00-113M040-9 | NA | 199.90 | 24275 | 13,691 | 16,626 |Quarter point loading
00-113M040-11 NA 278.35 284 .95 1__4_,_201 14,538 Quarter point loading

géf_éf*iél—ir‘ér‘
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Test Results (Cont'd.)

Lona Beam Bending Test

Glass Skins

M (in-lb/in) oy (PSH
Panel Direction | "A" Basis | "B" Basis | "A" Basis | "B" Basis " Loading
00-113M040-13 | NA | 2449 | 6134 | 11,931 | 27,881 |Quarter point loading
00-113M040-13 | NA | 1258 | 2063 | 5718 9,377  |Quatter point loading

00-113M040-15 NA 57.24 61.34 12,178 13,051 |Quarter point loading
00-113M040-15 NA 79.23 89.56 16,857 19,055 Quarter point loading
00-113M040-17 NA 65.28 75.58 9,066 10,497 |Quarter point loading

00-113M040-17 | NA | 107.93 | 121.08 | 14,990 | 16,816 |Quarter pointloading

Aluminum Skins

M (in-Ibfin) gy (PSN)
Panel Direction : "A" Basis | "B" Baéis "A" Basis | "B" Basis# Loading
00-113M042-1 | 237.75 | 257.79 | 51,683 | 56,041 |Quarter point loading |
00-113M042-1 20657 | 228.25 | 44,906 | 49,618 |Quarter pointloading |
00-113M042-3 377.93 | 399.96 | 53230 | 56,332 |Quarter point loading
' 00-113M042-3 373.36 | 38628 | 52,585 | 54,406 Quarter point loading
00-113M042-5 563.05 576.03 | 58650 | 60,002 |Quarter point loading
00-113M042-5 50102 | 52333 | 52283 | 54,513 |Quarter point ioading
00-113M042-7 71150 | 777.33 | 48732 | 53242 |Quarter point loading
00-113M042-7 764.52 | 798.16 | 52,364 | 54,668 Quarter point loading

00-113M042-9 938.11 | 1,006.91 | 47,862 | 51,373 |Quarter point loading

SIrgEriEi- S-S e

00-113M042-8 937.54 | 992.01 47,833 50,612  |Quarter point_‘l_oading
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