@ A = The Engineering Society
For Advancing Mobility
“Land Sea Air and Space

INTERNATIONAL MATERIAL

AEROSPACE 8ArF | Ams s850C

Issued

400 Commonwealth Drive, Warrendale, PA 15096-0001 S P ECI F I CAT I O N Revised

Reaffirmed

Superseding

JUL 1961
JAN 1993
NOV 2000

AMS 5850B

Steel, Corrosion and Heat Resistant, Honeycomb Core
Resistance Welded, Square Cell

1. SCOPE:
1.1 Form:

This specifica
1.2 Application:

This product
limited to suc

2. APPLICABLE [
The following p|
issue of SAE p
effect on the da

2.1 SAE Publicat

Available fror

AMS 5520

tion covers a honeycomb core fabricated from a corrosion and heat rg

h applications.
DOCUMENTS:
ublications form a part of this specification to the extent specified herg
Iblications shall apply. The applicable issue of other publications shal
ite of the purchase order.

ons:

h SAE, 400 Commonwealth Drive, Warrendale, PA 15096-0001.

Steel Sheet, Strip, Foil, and Plate, Corrosion and Moderate Heat Re
7.1Ni- 2.5Mo - 1.1Al, Solution Heat Treated, Precipitation Hardenak

has been typically as a low-density materialkin’brazed structures, but Yisage is not

bsistant steel.

in. The latest
be the issue in

sistant, 15Cr -
le

2.2 U.S. Governr

ent Publications:

Philadelphia,

Available from Standardization Documents Order Desk, Building 4D, 700 Robbins Avenue,

PA 19111-5094.

MIL-STD-2073-1 DOD Materiel, Procedures for Development and Application of Packaging

Requirements

SAE Technical Standards Board Rules provide that: “This report is published by SAE to advance the state of technical and engineering sciences. The use of this report is entirely
voluntary, and its applicability and suitability for any particular use, including any patent infringement arising therefrom, is the sole responsibility of the user.”

SAE reviews each technical report at least every five years at which time it may be reaffirmed, revised, or cancelled. SAE invites your written comments and suggestions.

Copyright 2000 Society of Automotive Engineers, Inc.

All rights reserved.

QUESTIONS REGARDING THIS DOCUMENT: (724) 772-7161 FAX: (724) 776-0243
TO PLACE A DOCUMENT ORDER: (724) 776-4970 FAX: (724) 776-0790

SAE WEB ADDRESS:

http://www.sae.org

Printed in U.S.A.


https://saenorm.com/api/?name=4f0507a92cd779c90873bf24141a220a

AMS 5850C

SAE

AMS 5850C

3. TECHNICAL REQUIREMENTS:

3.1

3.2

3.2.1

3.2.2

3.2.2

3.2.2.

3.2.3

3.2.4

3.2.5

.1 Theident

Material:

Shall be as specified on the drawing or purchase order.

Configuration

Core shall ha

Node-to-No
by resistang

Classificatiqg
finish (See

thickness

1.1 Cell sizg
inch (M

Exam
made

3-19
4.8-

Perforations
punched or
All core und
core 0.75in
per inch (25

de Attachment: Node-to-node attachment between foil ribbons shall b
e welding.

n: Core shall be classified according to cell size, foil thickness, mater
Fable 1) in accordance with the following identification;system:

fication code shall be divided into three parts: thefirst describes the ¢
the second, the foil alloy; and the third, the cut.edge finish.

b shall be shown in sixteenths of an inch{mm), foil thickness in ten-th
n). Perforation of the cell shall be shown*by (P), and non-perforation b

ble: Core with 3/16 inch (4.8 mn1):cell size, 0.0015 inch (38 nm) thick
of AMS 5520 with a core surface Finish 1 shall be identified as follow:

-P, AMS 5520; Finish 1 inijnch/pound units
B8-P, AMS 5520; Finish t’in Sl units

5: When perforated core is specified, each cell wall shall be perforated
pierced holes. These holes shall be not larger than 0.030 inch (0.76 1
er 0.75 inch {19 mm) in thickness shall have not less than one hole in
ch (19 mm)*and over in thickness shall have not less than two holes i
mm)- 0f thickness.

Cell Dimen{

e cells square in Qhapp Nominal r‘nnfigllmfinn shall be as shown in Pigure 1.

e accomplished
al, and cut edge
ell size and foll

busandths of an

y (N).

foil, perforated,

o

by means of
nm) in diameter.
each cell wall;
N each cell wall

5ions: Cell size shall be the perpendicular distance between any two of

the principle cell

walls located opposite and parallel to each other. An average cell size shall be determined by
measuring perpendicularly across the principal walls of any 10 adjacent cells, as shown in Figure

2, and then

dividing the dimension obtained by 10.

Cell Pitch: The cell pitch (See Figure 2) of a block of core shall conform to the dimensions given in
Table 2. The longitudinal pitch shall be measured parallel to the “L” dimension; the transverse
pitch, perpendicular to the “L” dimension.
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3.2.6 Splices: Splices may be made by any of the approved methods shown in Figure 5 and Figure 6.
Splices may be made parallel to and transverse to the longitudinal dimension of the core piece.
There shall be not more than one intersection of transverse and longitudinal splices in any 12 inch
(305 mm) square of core. Core containing splices shall comply with all requirements for density,
dimensional accuracy, node weld strength, and other strength requirements. Where drawings
require splices between core sections of dissimilar types, such splices shall be made in
accordance with applicable drawings.

3.2.7 in Figure 4 shall

se requirements

3.2.8 Repairs and Inserts: When localized damage or sub-standard areas in thié core material are
repaired, repairs shall be made by a method shown in Figure 7. Finished core containing such
repairs shall comply with all requirements for core without repairs except as noted in 3.5.2.1. The
number of gpliced or repaired nodes or cell walls in any area which may be coverged by a 12 inch
(305 mm) spuare shall be less than 2% of the total number.of\iodes or walls in thHe 12 inch (305
mm) squarg if the cells are 1/4 inch (6.4 mm) and smaller;:4% if cells are larger than 1/4 inch (6.4
mm).

3.3 Properties:
Core shall copform to the following requirements:

3.3.1 Density: The density of core blocks shall'be as specified in Table 2 and shall not yary more than
8% from the nominal density specified:

3.3.2 Node Weld|Strength: Shall be-not less than the value given for node pull in Table|2 for the
applicable gore type. It shall'be measured by pulling in tension a chain of 9 to 15 nodes. Not less
than three rpws of weld shall be used (See Figure 3). Loading shall be applied at a rate of 15 to 30
pounds forge (66.7 to 4.33.4 N) per minute to failure.

3.4 Quality:

The core, as keceived-by purchaser—shallbe-uniform-in-quality-and-free from-broken cell walls, foil
tears, and other imperfections detrimental to usage of the core.

3.4.1 Node Welds: Shall conform to the requirements of Table 3.

3.4.2 Cleanliness: Core shall be free from oil contaminants not readily removable by normal cleaning
procedures.
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3.5 Sizes and Tolerances:

3.5.1 Sizes: Core shall be supplied in the size ordered, with core dimensions as shown in Figure 1

where,

T = Thickness, depth, or height dimension measured parallel to the core axis.
W = Transverse dimension measured perpendicular to the “L” dimension.
L = Longitudinal or ribbon dimension measured along the direction of a ribbon.

3.5.2 Tolerances

3.5.2.1 Cell Sizes
the nomin
nominal s
nominal.

3.5.2.2 Perpendiq
vary from

3.5.2.3 Foil Thick

3.5.2.4 Core Thig
by more t

3.5.25 LandWI
block.

3.5.2.6 Out of Sq
degrees K

: The average shall be within 6% of the nominal cell size. No sifigle ceg
al cell size by more than 12% except that spliced cells maye up to 3
ze. Pitch, as measured over a length of 20 cells, shall natywary by mo

ularity of Cell Walls: The angle between the cellhwalls and the face sy
perpendicular by more than three degrees.
hess: Foil thickness shall be within 10% ef-the specified thickness.

kness: Shall be in accordance with Fable 1 as applicable. The thickne
nan 0.003 inch (0.08 mm) in any 2\inches (51 mm).

Dimensions: Shall be not less'than the nominal dimensions specified f

Llare: The angle between the “L” and the “W"” axis of the core shall not
y more than the"Values listed in Table 2. The core shall be in the rela

when me

surements are. made.

3.5.2.7 Foil Mismitch: Adjacent cell wall edges shall not vary by more than the ribbon 1
particular|class ordered as shown in Table 1. The mismatch tolerance shall not
the thickness\tolerance.

Il shall vary from
0% smaller than
re than 8% from

rfaces shall not

ss shall not vary

br the rough core

deviate from 90
ed condition

nismatch for the
be in addition to

3.5.2.8 Ribbon Burr: The maximum layover shall not exceed the value given in Table 1.

4. QUALITY ASSURANCE PROVISIONS:

4.1 Responsibility for Inspection:

The vendor of core shall supply all samples for vendor’s tests and shall be responsible for performing
all required tests. Purchaser reserves the right to sample and to perform any confirmatory testing
deemed necessary to ensure that the core conforms to the requirements of this specification.
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4.2 Classification of Tests:

4.2.1

4.2.2

Acceptance Tests: Test for density (3.3.1), node weld strength (3.3.2), and node weld quality
(3.4.1) are acceptance tests and shall be performed on each lot.

Preproduction Tests: Tests for all technical requirements are preproduction tests and shall be
performed prior to or on the initial shipment of a core to a purchaser, when a change in ingredients
and/or processing requires reapproval as in 4.4.2, and when purchaser deems confirmatory testing

to be requirgd

4.2.2.1 Fordirect|U.S. Military procurement, substantiating test data and, when requested, preproduction
test matetial shall be submitted to the cognizant agency as directed by the’procuring activity,
contracting officer, or the request for procurement.

4.3 Sampling and Testing:

Shall be as fdllows; a lot shall be all slices cut from a single block or belt:

4.3.1 For Acceptance Tests: Each block or belt or 2% of the slices from each lot.

4.3.1.1 Node Weld Quality: Each node weld need not be examined, but only those in sg¢lected areas.
The number and size of the selected areas shall be at the discretion of the inspgctor.

4.3.1.2 Foil Samples: A piece of the foil used to*tnake the block or belt of core shall be submitted to
purchasef with each shipment of core:;When more then one lot of foil is used to [make the core in
a shipment, a sample from each I0t shall accompany the core. This sample shall be of the same
width as the core, but not necessarily wider than 1 inch (25 mm), and 72 inches (1.8 m) long. This
sample miay be used to determine heat treat response, mechanical properties, and composition
of the corg material.

4.3.2 For Preproduction Tests:'As agreed upon by purchaser and vendor.

4.4 Approval:

4.4.1 Sample core-shallbe approved by purchaser before core for production-use is-supplied, unless

4.4.2

such approval be waived by purchaser. Results of tests on production core shall be essentially
equivalent to those on the approved sample.

Vendor shall use ingredients, manufacturing procedures, processes, and methods of inspection on
production core which are essentially the same as those used on the approved sample core. If
necessary to make any change in ingredients, in type of equipment for processing, or in
manufacturing procedures, vendor shall submit for reapproval a statement of the proposed
changes in ingredients and/or processing and, when requested, sample core. Production core
made by the revised procedure shall not be shipped prior to receipt of reapproval.
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4.5 Reports:

The vendor of core shall furnish with each shipment a report showing the results of tests for chemical
composition of each foil lot and the results of tests for density and node weld strength on each lot.
This report shall include the purchase order number, lot or block number, AMS 5850C, product
designation, size, quantity, foil lot number, and foil thickness of each foil lot.

4.6 Resampling and Retesting:

If any specimen used in the above tests fails to meet the specified requirements, disposition of the
core may be based on the results of testing three additional specimens, cut fromthé same block, for
each original honconforming specimen. Failure of any retest specimen to meet the specified
requirements|shall be cause for rejection of the core represented. Results.of all tes{s shall be
reported.

5. PREPARATION FOR DELIVERY:
5.1 Identification:

Each piece of core and each interior and exterior contaifer shall be legibly identifief, with not less
than the folloying information applied to a durable tag-or label, using characters which will not be
obliterated byl normal handling:

AMS 5850(¢
CORE CLASSIFICATION

THICKNES, TRANSVERSE, AND.LONGITUDINAL DIMENSIONS
COMMERJIAL ALLOY AND CONDITION OR TEMPER

FOIL LOT NUMBER

MANUFACTURER’S NAME OR TRADEMARK

PART NUMBER

CONTRACT OR PURCHASE ORDER NUMBER

5.2 Packaging:

5.2.1 Core shall b during shipment
and storage, WI|| not be permanently dlstorted and WI|| be protected agalnst damage from exposure
to weather or any other normal hazard.

5.2.2 Containers of core shall be prepared for shipment in accordance with commercial practice and in
compliance with applicable rules and regulations pertaining to the handling, packaging, and
transportation of the core to ensure carrier acceptance and safe delivery.

5.2.3 For direct U.S. Military procurement, packaging shall be in accordance with MIL-STD-2073-1,
Commercial Level, unless Level A is specified in the request for procurement.
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6. ACKNOWLEDGMENT:

8.

8.1

8.2

8.3

8.4

8.5

A vendor shall mention this specification number and its revision letter in all quotations and when

acknowledging

REJECTIONS:

purchase orders.

Core not conforming to this specification, or to modifications authorized by purchaser, will be subject to

rejection.
NOTES:

A change bar
technical revi
An (R) symbg
including tecH
specifications

Dimensions gnd properties in inch/pound units are primary;-dimensions and propert

shown as the
For direct U.§
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Level A pag

Core meeting
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Key Words:
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| to the left of the document title indicates a complete revision of the S

that contain editorial changes only.

approximate equivalents of the primary.uhits and are presented only
. Military procurement, purchase daecuments should specify not less t

br, and date of this specification
d density of core desired
slices or blocks desired
core desired
kaging, if required-(See 5.2.3).

the requirements of this specification has been classified under Fede
(FSC) 9520:

(1) located in the left margin is for the convenience of the user in locating areas where

his specification.
pecification,

nical revisions. Change bars and (R) are not used'in original publications, nor in

es in Sl units are
for information.

nan the following:

ral Supply

Honeycomb ¢
material

PREPARED UNDER THE JURISDICTION OF AMS COMMITTEE “

cell, low density
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TABLE 1 - Standard Classes of Welded Honeycomb Finishes
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TABLE 2A - Core Characteristics, Inch/Pound Units
Out-of-
Nominal Density Longitudinal Transverse Square
pounds/cubic foot Node Pull Pitch Pitch inch per
Core Type (See Note 1) pounds/inch (L) inch inch inch
1-10 16.6 45 0.105 0.073
1-15 24,9 67
1-20 33.2 90
1-50 83.0 190 0.105 0.073
2-10 8.3 45 0.2068 0.1468
2-15 12.5 67
2-20 16.6 90
2-30 25.0 135
2-40 33.2 160
2-50 41.5 190
2-60 50.0 210
2-100 83.0 250 0.2068 0.1468
3-10 5.6 45 0.295 0.240 0.042
3-15 8.3 67 0.029
3-20 11.2 90 0.021
3-25 13.8 112 0.021
3-30 16.5 135 0.014
3-40 22.0 160
3-50 27.5 190
3-60 33.0 210
3-100 56.0 250 0.295 0.240
4-10 4.3 45 0.390 0.320 0.055
4-15 6.2 67 0.039
4-20 8.3 90 0.029
4-25 10.4 112 0.029
4-30 12.5 135 0.019
4-40 16.6 160 0.014
4-50 21.0 190
4-60 25.2 210
4-100 42.0 250 0.390 0.320
6-10 2.8 45 0.585 0.480 0.085
6-15 4.2 67 0.055
6-20 5.6 90 0.042
6-30 8.4 135 0.585 0.480 0.029
8-30 6.2 135 0.780 0.640
10-30 5.0 135
10-35 5.8 157
10-40 6.6 160
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TABLE 2A (Continued)

Out-of-
Nominal Density Longitudinal Transverse Square
pounds/cubic foot Node Pull Pitch Pitch inch per
Core Type (See Note 1) pounds/inch (L) inch inch inch
12-40 5.5 160
12-50 6.9 190

Note 1. Figyres shown apply to alloys with nominal density of -0.28 Round/cubic
inchH and shall be adjusted proportionately for alloys of other nominal

dengities.

-10 -
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TABLE 2B - Core Characteristics, S| Units

Nominal Density Longitudinal Transverse Out-of
kg/m’ Node Pull Pitch Pitch Square
Core Type (See Note 1) N/m (L) Millimeters Millimeters mm per mm
1.6-25 266 7,880 2.67 1.85
1.6-38 399 11,730
1.6-51 532 155670
1.6-127 1330 33,270 2.67 1.85
3.2-25 133 7,880 5.253 3.729
3.2-38 200 11,730
3.2-51 266 15,760
3.2-76 400 23,640
3.2-102 532 28,020
3.2-127 665 33,270
3.2-152 801 36,780
3.2-254 1330 43,780 5.253 3.729
4.8-25 90 7,880 7.49 6.10 0.042
4.8-38 133 11,730 0.029
4.8-51 179 15,760 0.021
4.8-64 221 19,610 0.021
4.8-76 264 23,640 0.014
4.8-102 352 28,020
4.8-127 441 33,270
4.8-152 529 36,780
4.8-254 897 43,780 7.49 6.10
6.4-25 69 7,880 9.91 8.13 0.055
6.4-38 99 11,730 0.039
6.4-51 133 15,760 0.029
6.4-64 167 19,610 0.029
6.4-76 200 23,640 0.019
6.4-102 266 28,020 0.014
6.4-127 336 ‘ 33,270
6.4-152 404 36,780
6.4-254 673 43,780 9.91 8.13
9.5-25 45 7,880 14.86 12.19 0.085
9.5-38 67 11,730 0.055
9.5-51 90 15,760 0.042
9.5-76 135 23,640 14.86 12.19 0.029
12.7-76 99 23,640 19.81 16.26
15.9-76 80 23,640
15.9-89 93 27,500
15.9-102 106 28,020
19.1-102 88 28,020
19.1-127 111 33,270

Note 1. Figures shown apply to alloys with nominal density of 7750 kg/m’ and
shall be adjusted proportionately for alloys of other nominal densities.

11 -
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TABLE 3 - Node Weld Conditions
General
Class of
Condition Condition Description Limitation
Weld Porosity | Small hole up to and including Max 18 per node
0.005 inch (0.13 mm) diameter per inch (25 mm)
of ll"'"
§ Pin Hole Holes over 0.005 to 0.015 inch Max 4 per node
2 (0.13 to U.38 mm) inclusive, in per inch| (25 mm)
- diameter of "T"
§ Small Burn- Holes over 0.015 to 0.30 inch Max-one per node
3 through (0.38 to 0.76 mm), inclusive, in  pe€r inch| (25 mm)
£ diameter of "T"
4,'; Large Burn- Holes over 0.030 inch (0.76 mm) Not Permjssible
K through in diameter
A1l Heat- Overall limit, any diameten Max 20 pér node
produced per inch| (25 mm)
Holes of "T"
a Small Edge Burned notch at edge“of node, Max 10% of nodes
3 Notch max 0.005 inch (0.13 mm) deep, on each surface
L. max 0.015 jnch.(0.38 mm) wide,
é oo Not extending.linto wall
vew Large Edge Burned notch' at edge of node, Max 1% of nodes
g°c Notch over 0.005 to 0.015 inch on each surface
QD (0.13 t0°0.38 mm) inclusive deep;
2L, Over(0.15 to 0.30 inch (0.38 to
ou e 0c76°mm), inclusive, wide, not
E’Em extending into wall
a mo Edge Burn- Burned notch at edge of node, Not Permjssible
B out over 0.015 inch (0.38 mm) deep,
220 or over 0.030 inch (0.76 mm)
wide, or extending into wall
= Blister Raised projection, unbroken Max of 2|per
2 metal, narrower than node flat node per|inch
o with or without small copper (25 mm) of "T"
a spot from electrode
o~
g; Pickup Blister, unbroken, causing cell Max of 4 per
o€ wall deformation with or without 1000 nodes per
©x9 small copper spot from electrode i?ch (25 mm) of
@ o~ Y= nn
The

12 -



https://saenorm.com/api/?name=4f0507a92cd779c90873bf24141a220a

AMS 5850C

SAE

AMS 5850C

L
e

Square Type Cell

IS -

Transvefse Direction

/—\ uNode Width 0.060 inch (1.52 mm)

max imum

Figure 1
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Ribbon or Longitudingl

Direction

L
| -
CORE MATERIAL DIMENSIONS

(Average cell size equals 1/10 dimension across 10 cells

='N/10

Note: This core cell configuration is for clarification

of“dimensions only.

FIGURE 2

Transverse

CellrPitch

AMS 5850C
Longitudinal 1
Cell Pitch
T or Thickness = Core Cell Axis
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