Fax 062054389

Oct 11 2001 9:19 P.01/07

BLIND STRUCTURAL FLUSH BREAK PULL MANDREL i
T
RIVETS SELF-PLUGGING BLIND RIVETS 1986
T :
1.  Scope. other feature which permits the formation of
. ) an upsel on the blind end of the rivet and ex-
11 Scope. This standard establishes the pansion of the rivet shank during rivet setting
dimensional, mechanical and performance re- to join the component parts of an assembly.
quirements of structural flush break pull man-
drel self-plugging blind rivets suitable for use 1.2.2 Structural flush break pult mandrel self-
In joining the component parts of an assembly. plugging blind rivets are pull mandret type blind
. rivets where during the setting operation the
1.2 Definitions. mandrel is pulled into or against the rivet body
121 Blind Rivet. A blind rivet is a blind fas- and breaks at a point within or above the rivet
tener which has a seilf-contained mechanical or head. Flush break means that the break plane
of the mandrel occurs above the junction of
rivet shank and head, thus the shear plane(s)
- D -H W of the joints wilt occur through rivet shank and
UM POINT mandrel.
: STYLE
] _> OPTIONAL 1.2.3 Definitions of other terms used in this
1 standard are given in {FI-110, “Glossary of Terms
Relating to Blind Rivets,” page K-40.
2.  Designations.
Table 1 Dimensions of Regular and Large Protruding Head Style Structural Flush Break Pull Mandrel
Self-Plugging Blind Rivets
D H 1 € H | € R w P F L
Rivet Nom Style 1 — Style 2 ~ Blind ;
Series | Rivet Body Regular Head Large Head Radius |Mandrel hgfgs:fl Side 22::;
No. Size Dia Head Head Head Head |of Fillet| Dia sion Protru- Lenglh
Dia Height Dia Height sion
Max Min Max Min Max Max Min Max Max Nom Min Max Max
4 | M lous | 0122 | o2z | oz | 00 | 030 | 030 | 0oss | cozo | oore | 100 |L+ 187
5 | o2 | o1sa | 0453 | 0328 | 0296 | 0050 | 0ase | 0448 | 0075 | 0020 | 0088 | 100 |L+ 203 L See
- abie
& 0_3‘1';35 0191 | 0183 | 0394 | 0356 | 0060 | 0650 | 0600 | 0092 | 0.025 | G114 100 IL 4 218
8 | goeoo | 0285 | 0246 | 0525 | 0475 | oos0 | 0780 | 0720 | 0107 | ceso | 0151 | 100 |1+ 250
See
Notes 3 4 5
NOTES:

1.
2
3.
4

5.

All dimensions are in inches.

. For application cata see Table 2,
Rivet series numbers represent the nominal size of rivets in 1/32 inch.
. The junction of head and shank shail have a fillet with a max radius as shown . For Grades 40, 50, 51 and 52 rivets, the max fillet

radius for 3186 in. rivets shall be 0.035 in,, and for 1/4 in., rivet shall be 0,060 in.

When computing the blind side protrusion (F}), the max length of rivet body (L) as given in Table 2 for the applicable grip shalt

be used. Minimum blind side clearance may be calcuiated by subtracting the actual grip (G}, (i.e. total thickness of the materiat
to be joined), from the specified blind side protrusion { F). (Example: To join two plates, each 100 in. thick, with a 5/32 in. rivet,

a No. 53 rivet would be used. Minimum blind side clearance necessary to permit proper rivet sefting wouldbe L + 203 — G

which

.%5

is.362 + .203 - .200, and equals .365 in.).

»
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Table 2 Application Data For Protruding Head Style Structural

Flush Break Pull Mandrel Self-Plugging Blind Rivets

Rivet | Mom [Recom-| Recommended ) 2::’:‘
Series | Rivel {mended Hale Size Rivel Grip Range ;

No. Size 1Drill Size Mo Length L
Max Min Min Max Max

41 0.0487 0.078 0.212
415 | 0078 | 0109 | cavs
2 | 0109 | 0141 | o275
425 0.141 0,172 0.337
43 | 0172 | 0203 | 0337
435 0.203 0.234 0.400
44 | 023 | o266 | 0400
445 | 0266 | 0207 | 0452
. 45 0.297 0.328 0462

kIt 455 0.328 0.359 0.525
4 |oeso | 0 | 0133 | 01w | 5 0359 | 0391 | 0525
465 | 0391 | 042 | o587
47 0.422 0.453 0.587
475 1.453 0.484 0.650
48 | 0484 | 0515 | 0650
485 0.515 0.546 072
49 0.546 0518 0.2
495 | 0578 | oso9 | o7rs
410 0.609 {.640 Q.775

52 0.109 0141 0.300
525 0.1 0.172 0.362
21 | o172 | o208 | 0362
35 | 0203 | 023 | oazs
54 | 023¢ | 0266 | 0.e28
45 | 0288 | o207 | aas?
a5 | o207 | 0328 | ouas7
832 555 | 0328 | 0359 | 0850
S |oasea | M0 | 0184 | 0180 T oueg 6351 | 65%0
565 | 0201 | o4zz | o2
57 | 0422 | 043 | osi2
a75 | 04sa | oame | o
58 | 0484 | 0515 | 0675
585 | 0515 | o548 | o737
se | 054 | o578 | orar
95 | 0578 | 0s0s | o.a00
510 | 0800 | 0640 | 0800

81 0046 | 0078 | 0433
62 | 0003 | 0158 | 0325
83 4.156 Q.218 0.450
64 | 0218 | 028t | 0450
65 0.281 0.343 0.575%
g6 | 0343 | ©doe | 0575
687 0.406 0.468 0.700

318 g8 | 0468 | o531 | 0700
6 |giars | #11 | 019 | 0192 | g5 | syt | o5es | 0825
810 | 0503 | 0B56 | 0825
61t 0sss | o7e | asso
g12 | 0719 | 0781 | 0950
513 0.781 0843 1075
B4 0.843 0.906 1075
615 | 0905 | 0ves | 1.200

616 0.968 1.032 1.200
82 0.093 0.156 0.375
83 0.156 0218 0.500

84 0.218 0.281 0.500
a5 G.281 0343 0.625
86 0343 0406 0.625
87 0406 | DJ4BB 0.750
g 114 88 0468 | 0531 0.750
0.2500 F 0.261 0257 ag .51 0593 Q.875
a1a 0.593 0658 0.875
a1 0656 0.718 1.000
a12 071% 0781 1,000
a13 0.781 0843 1.125
814 0.843 0.906 1,125
815 0906 | 0968 1.250
816 0.968 1.032 1.250

See Notes 3 2 4
NOTES:
1, All dimensions are in inches.
2. The first numeral in the fivet number designates the rivet series number, the last one
or twa numerals give the nominal grig in 1116 in. which the divel is capable of joining.
3. Recommended drill sizes are those which normally produce holes within the specified

4.

hole size limijts, 5,
The mean grip between specitied min and max grips will give a mandrel break plane [,'F
closest 1o being flush with the lop surface of rivet head. il
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21 Styles. The two basic styles of structural two styles designated as 100 deg countersunk

fiush break pull mandrel self-piugging blind
rivets are designated as protruding head and
flush head. Protruding head rivets are available
in two styles designated as reguiar head and
large head. Flush head rivets are available in

head and 120 deg countersunk head.

2.2 Grades. The material combinations of
structural flush break pull mandrel self-plugging
bfind rivets are designated as grades, with each

Table 4 Application Data tor Flush Head Style Structural
Flush Break Pull Mandrel Seif-Plugging Blind Rivets

. Recom- :
Rivet Nom Rivet
Series | Rivet |Mmended Ret}:‘lor:\m;nded Rivet Grip Range Body
No. Size g,““ ole Size No. frength L
lze
Max Min Min Max Max
42 0109 { 0141 | 0275
425 | 0141 | 0472 | 0337
43 0172 | 0203 | 0.337
435 | 0203 | 0.23¢ | 0.400
44 0234 | 0.266 | 0.400
18 445 | 0266 | 02687 | 0482
4 0250 | #30 0133 | 0129 45 0297 | 0.328 | 0.482
B 455 | 0328 | 0359 | 0525
46 0359 | 0391 | 0525
465 | 0391 | 0422 | 0587
47 0422 | 0453 | 0.587
475 | 0453 | 0484 | 0650
48 0484 | 0516 | 0850
53 0172 | 0.203 | 0362
535 | 0203 | 0234 | 0425
54 0234 | 0266 | 0425
545 | 0286 | 0.297 | 0487
532 545 0297 | 0328 | 0487
5 0.1562 #20 0.164 0.160 555 | 0.328 0.359 0.550
: 56 0359 | 0.3 0.550
565 | 0391 | 0422 { 0613
57 0422 | 0453 | 0613
575 | 0453 | 0484 | 0.675
58 0484 | 0516 | 0675
63 0156 | 0218 | 0.450
64 0218 | 0.281 0.450
85 o281 | 0343 | 0575
16 66 0343 | 0406 | 0575
6 01875 #11 0.196 | 0.192 67 0406 | 0468 | 0.700
' ‘ 68 0468 | 0531 0.70G
| 69 0531 | 0593 | 0825
| 610 0583 | 0656 | 0.825
See Notes 3 ' 2 4
NOTES:

1. All dimensions are in inches.

2. The first numeral in the rivet number designates the rivet series number, the last one
or two numerals give the nominal grip in 1118 in. which the rivet is capable of joining.

3. Recommended drill sizes are those which normally produce holes within the specified
hole size limits.

4. The mean grip between specified min and max grips will give a mandrel break plane
closest to being flush with the top surface of rivet head.
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Table 5 Grades of Structural Flush Break Pull Mandrel
Self-Plugging Blind Rivets

Grade
Designation

Rivet Body Materiai

Mandrel Material

i

Aluminum Alloy 5052

Aluminum Alloy

12

Aluminum Alloy 5056

Aluminum Atloy

19

Aluminum Alloy 5056

Carbon Steel

30

Low Carbon Steel

Carbon Steel

40

Nickel-Copper Alloy

Carbon Steel

42

Nickel-Copper Alloy

Stainless Steel (300 series)

50

Stainless Steel (300 Series)

Carbon Stee!

&1

Stainless Steel (300 Series)

Stainless Steel (300 Series;
A286 or equivalent)

52

Stainless Steel (300 Series)

Stainless Steel 400 Series)

material combination representing a different
combination of rivet body material and mandrel
material as given in Table 5.

2.3 Design. The design of structural flush
break pull mandrel self-plugging biind rivets
shall be in accordance with the practice of the
manufacturer.

3. Requirements.

31 Materials and Processes.

3131 Material. Rivet bodies and mandrels
shall be made of the material specified for the
grade in Table 5. When the specific material
analysis is not given, the analysis shall be
selected by the manufacturer and shall be such
to assure that rivets meet the mechanical and
performance requirements specified in 3.3.

3.1.2 Finish. Grade 30 rivet bodies are either
zinc or cadmium piated with a minimum plating
thickness of 0.00015 in. Rivet bodies of all
other grades are furnished plain (bare metal)
unless otherwise specified. Grade 30 mandrels
may be either zinc or cadmium plated or may
be furnished plain or with a protective coating
at the option of the manufacturer. '

3.2 Dimensional Reguirements.

3.21 Rivet Dimensions. Protruding and flush
head rivets shall conform to the dimensions
given in Tables 1 and 3, respectively.

3.2.2 Application Data. Recommendations on
the selection and application of protruding and
flush head rivets are given in Tables 2 and 4,
respectively.

3.2 Mechanical and Performance Require-
ments.

3.31 Shear Strength. Rivets, except those
described in 3.3.3, shall have ultimate shear
strengths not-fess than the minimum uliimate
shear strengths specified for the applicable
size and grade given in Table 6 when tested in
accordance with 2.1 of IFI-135.

3.3.2 Tensile Strength. Rivets, except those
described in 3.3.3, shall have ultimate tensile
strengths not less than the minimum ultimate
tensite strengths specified for the applicable
size and grade given in Table 6 when tested in
accordance with 2.2 of IFI135.

3.3.3 Protruding head rivets with specified
maximum grip lengths shorter than 1.0 times
the nominal rivet diameter, and flush head
rivets with specified maximum grip lengths
shorter than 1.5 times the nominal rivet diam-
eter shall not be subject to either shear or ten-
sile testing.

3.34 Mandrel Break Load. While the rivet is
being set, the axially applied load necessary to
break the mandrel shall be within the limits
specified for the appticable rivet size and grade
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Table 6 Ultimate Shear and Tensile Strengths of Structural
Fiush Break Pull Mandrel Self-Plugging Blind Rivets
Ultimate Shear Strength
min Ibs.
Ne. Grade | Grade | Grade | Grade | Grade | Grade | Grade
b 12 19 30 40 42 50, 51, 52
4 220 220 340 450 525 475 550
5 340 340 520 525 700 630 E50
6 480 480 650 900 1200 1080 1325
8 900 800 1200 1750 2000 1800 | 2250
UHtimate Tensile Strength
min lbs.
No. Grade | Grade | Grade | Grade | Grade | Grade | Grade
11 12 19 30 40 42 |50, 51,52
4 180 180 275 350 450 400 530
5 300 300 425 500 700 630 820
B 400 400 800 700 1000 200 1200
8 650 650 1000 1400 2000 1800 2100
Table 7 Mandrel Break Loads of Structural Flush Break
Pull Mandret Self-Plugging Blind Rivets
Grade kR 12 19 30 40, 42 50 51,52
IRiv Bod - Staini Stainl
Nom N::ieriallf Aluminum Aluminum Aluminum Steel Monel gtf;eelss ) ast::Iss
Rivet -
. Mandrel : . Stainless
Size Material Aluminum Alurninum Steel Steel Steel Steel Steel
18 Min 250 400 400 600 850 650 850
Max 400 600 600 800 850 850 950
530 Min 425 600 600 750 950 1150 1150
Max 600 850 250 1000 1200 1450 1450
218 Min 625 50 750 1150 1450 1400 1400
Max 825 1050 1050 1450 1750 1900 1800
14 Min 1100 1450 1450 1950 2500 3000 3000
Max 1400 1850 1850 2350 2900 3600 3600
NOTES:
1. All loads in pounds.
2. Mandrel break load is defined as the load in pounds necessary to break the mandrel when setting blind rivets,
I &
7

K-67
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Takle 8 Mandrel Retention Loads of Structural Flush Break
Pull Mandrel Self-Plugging Blind Rivets

NOM RIVET SIZE MANDREL RETENTION LOAD, Ibs min
1/8 01250 10

5132 0.1562 15

316 0.1875 20
114 0.2500 30

in Table 7, when tested in accordance with 2.3
of IFI-135.

3.3.5 Blind Head Formation. The axially ap-
plied load necessary to upset the end of the
rivet body, ie. form the blind side head, shall
not exceed 80 percent of the actual mandre!
break locad, when tested in accordance with 2.4
of IF-135.

3.3.6 Mandrel Retention, Mandrels of properly
set rivets shall withstand the axial pushout
lcads specified for the applicable size in Table
8 when tested in accordance with 2.5 of 1FI-135.

4, Test Methods,

Tests shall be conducted in accordance
with the test methods specified in 1IFI1135, page
K-89.

5. Inspection,

Rivets shall be inspected to determine
conformance with dimensional, mechanical,
and performance requirements. Inspection shall
be as agreed upon between manufacturer and
purchaser.

in case of dispute following shipment of
rivets, acceptability shall be determined in ac-
cordance with the procedures given in IFI137,
page K-93.
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