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IFI NOTES:

1. This specification is under the jurisdiction of the IFI Standards and
Technical Practices Committee and directly under the Technical Com-
mittee of IFI’s Division I. This is the first metric edition of this stan-
dard.

2. There are no ISO standards for this product at this time.

1. Scope 1.2 Definitions

1.1 Scope. This standard establishes the 1.2.1  Blind Rivet. A blind rivet is a blind fas-
dimensional, mechanical and performance re- tener which has a self-contained mechanical or
guirements of metric structural flush break pull other feature which permits the formation of an
mandrel self-plugging blind rivets suitable for upset on the biind end of the rivet and expan-
use in joining the component parts of an as- - sion of the rivet shank during rivet setting to join
sembly, the component parts of an assembly.
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Table 1 Dimensions of Metric Regular and Large Protruding Head Style
Structural Flush Break Pull Mandrel Self-Plugging Blind Rivets

) H | E H | R w P E L
Style 1 — Style 2 — : Blind .
Ri\{et Nom Body Regular Head Large Head Radius Mandrel Mandrel Side Rivet
Series | Rivet | . Di of Di Protru- Prot Body
No. Size a Head Head Head Head | pye a sion oY ength
Dia Height Dia Height sion
Max Min Max Min Max Max Min Max Max Nom Min Max Max
4 32 325 310 6.25 6.05 1.02 9.91 9.14 1.65 0.5 1.83 18 L+4.75
5 4.0 4.04 3.89 8.33 7.52 1.27 12.40 11.38 1.90 0.5 241 19 L+515 Sea
6 48 485 | 485 ] 1001 | 904 | 152 | 1651 | 1524 | 234 0.7 2.90 19 fL+553] Table 2
8 6.3 6.47 5.25 13.33 | 1207 | 203 19.81 | 1825 | 272 0.8 3.84 19 L+634
See
Notes ’ 3 4
NOTES:
1. Alldimensions are in millimeters.
2. For application data see Table 2.
3. The junction of head and shank shall have a fillet with a max radius as shown. For Grades 40, 50, 51 and 52 rivels, the max filiet radius tor 4. 8 mm
rivets shall be 0.9 mm, and for 6.3 mm rivets shall be 1.52 mm.
4.

.

When computing the blind side protrusion {F). the max length of rivet body (L) as given in Table 2 for the applicable grip shall be used. Minimum
blind side clearance may be calculated by subtracting the actual grip {G), (i.e., total thickness of the material to be joined), from the specified blind
side protrugion (F). (Example: To join two plates, sach 2.54 mm thick, with a No., 5 rivet, a No. 53 rivel would be used. Minimurm blind side clearance
necessary 1o permit propes rivet setting would be L +5.15 mm — G which is 9.19 + 5.15~5.08, and equals 9.26 mm.).

| — 38




Fax 062054389

Aug 29 2001 11:03 P.02/08

1IFi-551
1999

METRIC STRUCTURAL FLUSH BREAK PULL
MANDREL SELF-PLUGGING BLIND RIVETS

1.2.2 Metric structural flush break pull man-
drel self-plugging blind rivets are pull mandref
type blind rivets where during the setting op-
eration the mandre! is pulled into or against the
rivet body and breaks at a point within or above
the rivet head. Flush break means that the break
plane of the mandre! occurs above the junction
of rivet shank and head, thus the shear plane(s)
of the joints will cccur through rivet shank and
mandrel.

1.2.3 Definitions of cther terms used in this
standard are given in IFI-110/550, “Glossary of
Terms Relating to Blind Rivets”, page I-3.

2. Designations

2.1 Styles. The two basic styles of metric
structural flush break pull mandrel self-plugging
blind rivets are designated as protruding head
and flush head. Protruding head rivets are avail-
able in two styles designated as reguiar head
and large head. Flush head rivets are available
in two styles designated as 100 deg counter-
sunk head and 120 deg countersunk head.

2.2 Grades. The material combinations of
structural flush break pull mandrel self-plugging
blind rivets are designated as grades, with each
material combination representing a different
combination of rivet body materal and mandrel
material as given in Table 5,

2.3 Design. The design of structural flush
break pull mandre! self-plugging biind rivets shall
be in accordance with the practice of the manu-
facturer.

3. Requirements

3.1 . Materials and Processes

3.1.1 Material. Rivet bodies and mandrels
shall be made of the material specitied for the
grade in Table 5. When the specific material

analysis is not given, the analysis shall be se-
lected by the manufacturer and shail be such to
assure that rivets meet the mechanical and per-
formance requirements specified in 3.3.

3.1.2  Finish. Grade 30 rivet bodies are either
zinc or cadmium plated with a minimum plating
thickness of 0.0038 mm. Rivet bodies of all
other grades are furnished plain (bare metal)
uniess 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 Requirements

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

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

3.3 Mechanical and Performance Re-
quirements

3.3.1 Shear Strength. Rivels, except those
described in 3.3.3, shall have ultimate shear
strengths not iess than the minimum ultimate
shear strengths specified for the applicable size
and grade given in Table 6 when tested in ac-
cordance with 2.1 of IF|-522, “Mechanical Test-
ing of Metric Blind Rivets.”

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 ac-
cordance with 2.2 of |F1-522,

3.3.3 Protruding head rivets with specified
maximum grip lengths shorter than 1.0 times the
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Table 2 Appiication Data for Metric Protruding Head Style Structural Flush

Break Pull Mandrel Self-Plugging Blind Rivets

. Rivet Body
. Recom- Recommended Grip
;'V.Et :.omt mended Hole Size Rivet Range Length
:ges S‘l: Z Metric No. L

’ Drill Size Max Min Min Max Max
41 1.19 1.98 5.38

415 1.88 277 £.98

42 277 3.58 6.58

42.5 3.58 4.37 8.55

43 4.37 5.15 8.55
43.5 5.15 5.94 10.15
44 5.84 6.73 10.15
A4.5 6.75 7.54 11.72

. 45 7.54 B8.32 11.72

4 3.2 3.3 3.38 3.28 455 - 8.2 21 13.32
4 811 9.2 13.32
465 2.02 10.71 14,80
47 10.71 11.50 14.90
47.5 11.50 12.28 16.50
48 12,28 13.07 16.50
48.5 13.07 13.86 18.07
49 13.36 14.67 18.07
49,5 14.67 15.46 12.67
410 15.46 ) i6.24 19.67

52 277 a.:58 761

525 3.58 4.37 919

53 4.37 515 9.19
535 515 5.94 10.79
54 5.54 8.75 10.7%8

h4.5 B8.75 7.54 12.38
55 7.54 8.32 12.36
55.5 8,32 9.11 13.96
5 4.0 4.1 4.16 4.05 56 9.11 9.92 13.96
58,5 a.g92 10.71 15.56
57 10.71 11.50 15.56
575 11.50 12.28 17.13
58 12.28 13.07 17.13
58.5 13.07 13.88 18.70
59 13.86 14.67 18,70
59.5 14.67 15,46 20.30
510 15,46 16.24 20.30
- Continued -
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Table 2 (Continued)

Rivet Bod
Recom- Recommended : Y
N
ST:ZL n:::t mended Hole Size Rivet Grip Range Length
; Metric Ne, L
No. Size | prill size
Max Min Min Max Max
61 1.17 1.98 8.25
82 2.36 399 8.25
63 3.99 553 1142
64 5.53 7.13 11.42
65 . 713 8.70 14.59
66 8.70 10.30 14.58
67 10.30 11.37 17.77
. 68 11.87 13.48 17.77
& 438 4.3 4.98 4.88 69 13.48 15.05 20.94
510 15.05 16.85 20.94
611 16.65 i8.25 24.1
612 18.25 19.82 24.11
613 19.82 21.40 27.28
614 21.40 22.99 27.28
615 22.99 2457 30.46
616 24.57 26.19 30.46
82 2.36 3.99 9.52
83 3.99 5.53 12.69
84 5.53 713 1269
as 7.13 8.70 15.86
86 8.70 10.30 1586
87 10,30 11.87 19.03
: 88 11.87 13.48 19.03
8 63 65 6.63 6.53 89 13.48 15.05 22.21
810 15.05 16.65 22.21
a1 16.65 18.25 25.38
a1z 18.25 19.82 25.38
813 19.82 21.4G 2B.55
814 21.40 2239 28.55
815 22 99 2457 31.73
816 24.57 26.19 31.73
See Notes 3 2 . 4
NOTES:

1. All dimensions are in millimeters.

2. The tirst numerat in the rivet number designates the rivet series number, the last one or two numerals give the nominat grip in
1.57 mmwhich 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 specilied 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 3 Dimensions of 100 and 120 Deg Metric Flush Head Style Structural Flush Break
Pull Mandrel Self-Plugging Blind Rivets

D A H ] E [ A ] R w 3 F L
Style 3~ 100 Deg Head Style 4 — 120 Deq Head Radius Mandrel BI.Ind Rivet
Rivet | Nom Body of Mandrel Protru. Side Bod
Series | Rivet Dia Head | Head | Head | Head | Head | Head | Dia C Protru- ¥
No. | Sise Angie| Dia [Height|Angle | Dia [Heignt| Fillet sion |- on | hength
Max | Min Deg Max | Min { Ref Deg Max | Min | Ref Max Nom Min Max Max
Nom Nom
4 az 3251340} 100 |582i526] t.14 120 |5.82]5.26| 0.79 0.7 1.93 254 L+48
5 4.0 4.041389| 100 (747|681 1.47 120 [7.47i{681} 1.02 0.8 241 254 L +5.15 Tasb?z 4
8 4.8 4851465 100 19.17{851)] 1.85 120 |9171851) 1.27 0.9 2.90 25,4 L+ 553
See ' ‘
Noles 3 4 3 4 5
NOTES:

1.

o

All dimensions are in millimeters.

2. For application data see Table 4.
3.
4. Head height is given for reference purposes only, Variations in this dimension are controlied by the diameters {H) and (D} and the included

Max head diameter is calculated on nominal rivet diameter and nominal head angle extended to sham corner. Min head diameser is absolute.

angie of the head.

- When computing the blind side protrusion {F), the max Iehgth of rivet body {L) as given in Table 4 for the applicable grip shal! be used.

Minimum blind side clearance may be caleulated by subtracting the actual grip, (G), (i.e., total thickness of the material to pe ioined), fromthe
specified blind side protrusion (F). (Exampie: To join two plates, each 4.74 mm thick, with a No. 8 rivel, a No. 66 rivet would be used. Minimum
biind side clearance necessary fo permit proper rivet setling would be L + 5.53 — G, which is 14.59 + 5.53 — 9.48 which equals 10.64 mm.)

nominal rivet diameter, and flush head rivets with 3.3.4 Mandre! Break Load While the rivet is

s
ti
s

.

pecified maximum grip lengths shorter than 1.5 being set, the axially applied load necessary to
mes the nominal rivet diameter shall not be break the mandrel shall be within the limits Speci-
ubject to either shear or tensile testing. fied for the applicable rivet size and grade in
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Table 4 Application Data for Metric Flush Head Style Structural
Flush Break Pull Mandre! Self-Plugging Blind Rivets

- Rivet Bod
Rivet Nam riif\l;r:d Recommended Rivet Grip Length v
Series Rivet Metric Hole Size N: Range L
No. Size i .
Drill Size Max Min Min Max Max
42 2.77 3.58 6.95
42.5 3.58 4,37 8.55
43 4.37 5.15 8.55
43.5 5.15 5.94 10.15
44 5.94 B.75 10.15
445 6.75 7.54 11.72
4 3.2 3.3 3.38 3.28 45 7.54 832 11.72
. 455 B.32 9.1 13.32
46 9.1 9.2 13.32
46.5 9.92 10.71 14.90
47 10.71 11.50 14.90
475 11.50 i12.28 16.50
48 12.28 13.07 16.50
53 4.37 5.15 9.19
53.5 5.15 5.94 10.79
54 594 6.75 10.79
54.5 B.75 7.54 12.36
55 7.54 832 12.36
5 4.0 4.1 4.16 4,06 555 8.32 9.1 -13.96
56 911 392 13.96
56.5 9.92 1071 15.56
57 10.71 11.50 15,56
57.5 11.50 12.28 17.13
58 12.28 13.07 17.13
83 3.99 : 5.53 11.42
64 5.53 713 11.42
S5} 7.13 8.70 14.59
s a8 49 4.98 488 66 8.70 10.30 14.59
' ’ ’ ’ 67 10.30 11.87 17.77
68 i1.87 13.48 17.77
69 13.48 1505 20.94
610 15.05 16.65 20.94
See Notes 3 2 4
NOTES:

1. Alldimensicons are in millimeters.

2. The first numeral in the rivet number designates the rivet series number, the last one or two numerals give the nomina grip in 1.57 mm which
the rivet is capabie of joining.

3. Recommended dril! sizes are those which normaliy produce holes within the specified hole size lhmits,

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 Metric Structura! Flush Break

Pull Mandrel Self-Plugging Blind Rivets

Grade Designation

Rivet Body Material

Mandrel Material

i1

Aluminum Alloy 5052

Aluminum Alloy

12

Aluminum Alloy 5056

Aluminum Alloy

19

Aluminum Alloy 5056

Carbon Steel

30

Low Carbon Sieel

Carbon Steel

40

Nickel-Copper Alloy

Carbon Steel

42

Nicke!-Copper Alioy

Stainless Steel (300 Series)

50

Stainless Steel (300 Series)

Carbon Steel

51

Stainless Steel (300 Series)

Stainless Steel (300 Series:
A286 or equivalent)

52

Stainless Slee! (300 Series)

Stainless Steet (400 Series)

Table 6 Ultimate Shear and Tensile Strengths of Metric Structural

Flush Break Pull Mandrel Self-Plugging Blind Rivets

Ultimate Shear Strength
Newtons, min
No.
Grade Grade Grade Grade Grade Grade Grades
11 12 19 30 40 42 50, 51, 52
4 980 8980 1510 2000 2335 2110 2445
5 1510 1510 2310 2335 3110 2800 3780
6 2135 2135 2890 4000 5335 . 4B00 5800
B 400G 4000 5335 7780 BBYS 8000 10,005
Ultimate Tensile Strength
Newtons, min
No.
Grade Grade Grade Grade Grade Grade Grades
1 12 19 ao 40 42 50, 51,52
4 800 B0OO 1220 1555 2000 1775 2355
5 1330 1330 1890 2220 3110 1 280C 3645
6 1775 1775 2665 3110 4445 4000 5335
B 2890 2890 4445 6225 8895 8000 9340
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Table 7 Mandrel Break Loads of Metric Structural Flush Break Pull Mandrel
Self-Plugging Blind Rivets
Grade 11 12 19 30 40, 42 50 51,52
N Rivet Body . : . " Stainless Stainless
Hi‘;‘:{ Material Aluminum Aluminum Alurninum Steel Maonel Sieel Steel
Size Mandrei i Stainless
mm Material Aluminum Aluminum Steel Steel ‘ Steel Steel Steel
ap Min 1110 1775 1775 2665 2830 2890 2890
’ Max 1775 2665 2665 3560 3780 4230 4230
0 Min 1890 2665 2665 3335 4225 5115 5115
4.
Max 2665 3780 3780 4480 5338 6450 6450
i Min 2780 3335 3335 5115 5445 6225 8225
’ Max 3670 4670 4870 8450 7785 B455 8455
63 Min 4890 6445 8445 8870 11,120 13,345 13,345
’ Mau 6230 8230 8230 10,455 12,900 16,015 16,015
NOTES:

1. Allloads in newtons.’
2. Mandrel break load is defined as the load in newltons necessary o break the mandrel when setting blind rivets.

Table 7, when tested in accordance with 2.3 of 4.
[FiI-522.

Test Methods

Tests shall be conducted in accardance

3.3.5 Blind Head Formation. The axially ap- . et
with the test methods specified in IFI-522, page

plied load necessary to upset the end of the

rivet body, i.e., form the blind side head, shall I-27. '
not exceed 80 percent of the actual mandrel
break load, when tested in accordance with 2.4 5. Inspection

of IFI-522.

3.3.6 Mandrel Retention. Mandtels of prop-
erly set rivets shall withstand the axial pushout

loads specified for the applicable size in Table
8 when tested in accordance with 2.5 of IFI-522,
page |-31. '

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

Table 8 Mandrei Retention Loads of Metric Structural
Flush Break Pull Mandre! Self-Plugging Blind Rivets

Nom Rivet Size, mm Mandrel Retention Load, Newtons min
3.2 44
4.0 66
4.8 88
6.3 133

.
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