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Abstract

In order to analyze the cause of the defects of the headless rivet with double drum upsetting head,
the process flow of the headless rivet is analyzed first. Then the rivet technology test with diame-
ter 4 and 5 is carried out to obtain the recommended rivet lengths with different diameters and
different specimen thicknesses. The causes of defects are analyzed from the process flow and
process test, and the preventive measures are given.
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Figure 1. Riveting specimen drawing
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Figure 2. Riveting process of headless rivet using squeeze riveter
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Table 1. GIB131.2 non-head rivet Interference fit riveting rivet hole diameter
= 1. GIB131.2 Tk HNT FHEC & HIHERIIETFLER[2]

HET B AR/mm 4 5 6
FEA R 4,08 5.08 6.08
£TFLEAR/Imm
. +0.075
T2 0

4) JEH. HlfLIE, BOKEER. VEEEETE. REAFEZRY, RWDBEEMAEER, 24
P ASRE S AR B BT P FH 258 R, MR AR 3 & i 1R 7 T I8 R
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AR, N7 D& TN BN NG 22005
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Figure 3. Double drum upsetting head
B 3. WEEREk

Table 2. QJ782-82 table of basic dimensions and tolerances for rivet heading diameters and heading heights

5% 2. QJ782-82 YTk E R MBS EMA KR RTMAET R3]

b _ HETEZd 4 5 6
! ! FARSF 6 7.5 8.7
( | , = BSKE&AD
! iy 2 +0.4 +0.5 +0.6
<L /. FA R 2 2.4 2.9
Sk s 2 +0.4 0.4 +0.5

3.1. ®4 FLLAFT RS

W ] 04 TSN i, ERAERE N 5 mm BTV Bk AR R IR, AT KE N
15mm. 16 mm. 17 mm, =FHEHIETSMEE 7709 5 mm. 5.5 mm. 6 mm [4] [5].

B 4 HIOET, JERER 5 Mk, BUBERIECSKILE 4, SekEAMERENE 3, FHENE
4, FKJEN 15 mm AOTESLA04T, BNET H1aa4ME & 5 mm, 8k B4% 5.7~5.8 mm, 8L & 2.2~2.3 mm,
BELBURRY, 56 QI782-82 MER, Bk ARIEETF. oL, HKEN 16 mm [JCLEIET,
BIETHIGE /MA &9 5.5 mm, Bk E R 5.8~5.9 mm, BSk&E 2.5~2.6 mm, BUEkEZTTA QI782-82 [1EE
K, BEkm B ZEZ) 0.1~0.2; Bk HAR N 5.9~6.0 mm, Bk S L4108 2.3 mm, BAR S IR G QJ782-82
MIER, AHE Bk R BLBTRE, AN B 7 M3 SIS . B 17 mm (JCRE0ET, BIETWI4G 4
RN 12 mm, BCekERZ 6.1 mm, BekEE 2.6~2.8 mm, BEARA QJI782-82 (ME K, {(HECkEEH
Z£Y) 0.2~0.4 mm, JIKBCKERZN 6.1~6.2 mm i, BEkEEN 2.3~2.4 mm, BELEAMEEHGTS
QJ782-82 [ER, (BEEKAEUURA T 3y S s, Bk “fis” , WK s,

B 4 T, JERER 6 MR, KN 16 mm BITCLANET, BIETHIME MiE A 5 mm, BE
B T 3555 J5 RAAT W1 AA I H B P ARTHR, SREABELEAMNUA—S, Bk 1 Hi£ 5.95 mm, 8k 2
H1% 5.62 mm, BkEE 2.2~2.3 mm, BCELSAELE, 56 QI782-82 MER. FHKE )y 17 mm KTk
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Figure 4. Upsetting diagram of riveted joint form
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Figure 5. Upsetting tip tipping trend diagram
5. 8k “ffEs” B

gib, W HEMREE 5 mm MEEE, H o4 SIETEEE, @UENET KAy 15~16 mm. X 5
P By 6 mm &g, BT Ky 16~17 mm.

Table 3. Upsetting diameter and upsetting height of diameter 4
3. HER4NWHESKEEMBSkEEE

. N P N N N N
I e L TR T L
1 5.7 5.74 2.3 2.4
2 6 5.74 2.28 2.22
3 2.5 25 5 P4 x 15 5 5.62 5.86 2.3 2.22
4 5.7 5.74 2.24 2.22
5 5.76 5.66 2.28 2.48
6 6 5.8 2.72 2.56
7 5.86 5.87 2.96 2.57

25 25 5 D4 x 16 55 5.85 5.93 2.74 2.86
9 5.8 5.86 2.38 2.3
10 591 5.82 23 2.3
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Continued
11 6.2 6 2.46 2.4
12 6.08 5.7 2.2 2.3
13 5.72 6.14 2.44 2.42
25 @4 %16 55
14 5.74 6.26 2.2 2.44
15 6.06 6 2.3 2.34
16 6.06 6.18 2.42 2.32
17 6.13 6.25 2.77 2.72
18 6.19 6.2 2.69 2.81
19 25 @417 6 6.15 6.13 2.57 2.76
20 6.2 6.08 2.66 2.78
21 6.12 6.22 2.44 278
22 6.36 6.07 2.32 2.38
23 6.36 6.1 2.38 2.32
24 6.32 6.2 2.47 2.38
25 @417 6
25 6.2 6.2 2.34 2.3
26 6.2 6.2 2.34 2.2
27 6.2 6.2 2.38 2.3
28 6 5.56 2.25 2.2
29 5.9 5.76 2.27 2.2
30 5.92 5.6 2.38 2.2
25 @416 5
31 6 5.6 2.42 2.22
32 5.94 5.6 2.44 2.25
33 5.96 5.6 2.4 2.34
34 6.25 5.94 2.38 2.44
35 6 5.72 2.6 2.42
36 5.82 5.80 2.34 2.16
25 ®4x17 55
37 5.98 5.84 2.32 2.08
38 5.8 5.76 2.52 2.48
39 5.9 5.84 2.56 2.14
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Table 4. Average heading diameter and upsetting height of diameter 4
4. HEZ 4 NESLEEMESEFHE

N FA Wil ) SA 1N =n 2l ) B
WOWMRES WOEEx WEREL Lt E‘;;;A (z;z bz HOk ﬁ’iiA 2;2 FL 2
1 5 @4 x 15 5 5.756 5.748 2.28 2.308
2 5 @4 x 16 55 5.884 5.856 2.62 2.518
3 5 @4 x 16 5.5 5.977 6.047 2.337 2.370
4 5 @4 x 17 6 6.158 6.176 2.626 2.77
5 5 @4 x 17 6 6.273 6.162 2.372 2.313
6 6 @4 x 16 5 5.953 5.620 2.360 2.235
7 6 P4 x 17 5.5 5.958 5.817 2.453 2.287

3.2. ®5 Tk PET LA LE

HARE 5 AT, JERER 5 Mk, BUBEIECKEAMEEENLE 5, TFIERE 6. HKEN
17 mm JGRENET, BT RIER MRy 6 mm, BUEKEAR 7.6~7.7 mm, BUCkEEE 2.5~2.6 mm, Bk gAY
B, G QI782-82 MK, BISkMAN MRMEELF . TERAL.

BRI 5 HINAT, JEER 6 Rk, KA 18 mm (TG LEIET, 0T HIaG4MEE A 6 mm, Bk
HAE 7.2~7.3 mm, Bk 2.5~2.6 mm, BEkBEAMEEF S QI782-82 MEKR ., KN 19 mm L
SLYNET, VETHIEEAME R 6.5 mm, BELEAR 7.5~7.6 mm, Bk EE 2.6~2.7 mm, Bk BAR S AL
QJ782-82 MK,

gi b, SR ER A 5 mm RS 4, F ©5 WIETEIE, EBUNENET KA 17 mm. X5l E
JERE 6 mm (4R A4, A O5 9METHNE, BUUWEIET K FE N 18~19 mm.

Table 5. Upsetting diameter and upsetting height of diameter 5
F#5 HESHWHXERNBASEE

A1 WA 2 wff  BTEARd X Bkl ek 2 Bk k2

F5 0 mmel  mis  aMs  merkmL TR wenr mgpgD2  mEnL g h
1 758 76 2.62 2.62
2 755 7.78 2.46 258
3 25 25 5 ®5 x 17 6 7.86 7.68 2.56 25
4 76 7.78 2.64 2.48
5 7.61 7.76 258 2.62
6 7.28 7.14 2.56 2.63
7 7.14 7.34 2.76 26
8 7.16 7.82 2.72 2.34
9 2% 3% 0 @518 ° 7.44 7.02 2.7 2.47
10 7.21 7.18 2.74 2.52
11 7.18 7.18 254 252
12 7.76 7.68 26 252
13 7.64 7.72 2.58 2.62
14 25 35 6 @5 x 19 6.5 7.64 75 26 2.63
15 7.66 754 2.62 257
16 7.68 75 2.62 26
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Table 6. Average heading diameter and upsetting height of diameter 5
6. HiZ 5 NESLEEMBLSEFHE

Bk 1 EADL Bek2BEAD2 BUk1EmEh Eek2 &mE 2
Fe5 WHEES #EE#Adx SETKEL  (HihE

7~8 2~2.8
1 5 ®5 x 17 6 7.64 7.72 2.572 2.56
2 6 ®5 % 18 6 7.235 7.280 2.670 2.513
3 6 @5 x 19 6.5 7.676 7.588 2.604 2.588

3.3 i ngs
RIERTRBCEGRE, SO AR ER . AREEFEBMIETKE E 7.

Table 7. Recommended lengths for rivets with diameters 4 and 5

3= 7. HZ 04 1 05 I LUMETEIKE

s B2 E 8 (mm) HET E A2 (mm) HEUIET K (mm) T 52 S i (mm)
1 5 @4 15~16 10~-11
2 6 @4 16~17 10~11
3 5 5 17 12
4 6 5 18~19 12~13
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1) BCLBHE: SRR ECKABUEILS, WA 6, WIS AT Bk BAR A R R S A
PRIERE (122 ZEVE R Y, 4 Bk ELAR B AT A — TRtV TRl WA KR e e A, /MR AT K
FEEHEIN[6]. TR BLBREE I T VE A 4L IR A QE IR, X TR ), MikFEAR(2)
THEAEVEE N ROBUIME, X T IRJZ B EER Y, N R AR Q)THRAEE N B . BOS R 1 RineT
FLEFUARR THET ELAR, )2 J5 R85 U BT 75 T 78 FLAR 5 DT ELAR 22 R X R

2) —ECkI N WIRSERUE B L ECka N, S IECRIER, WAL 7, AR
© WETRKAwAL; @ GIETHIARSME A — 2. BTN E A AT, I H R B A gl
FEPIL MR — B TSR NET IR AN R A ST B T Bk, OISR 2 R B i, 2R AR E A
AT SRR B TCE Y] e S BV S I BCR A & 1

3) AT A R AR D B BREAAR 22 A& UOARAEAS SRR, dnieT A e W B R, LI 8,
AL IE G 2 ) 35 0 s A, s 1 vp TSR IR UG PR A 22832 0 sl il P L

4) B WEERR B INET 7E 43 g AT Bk arad H AN I BRI R S A Ak, (H NI A
AT WO 3T, Sl DA 0 il I AT AT BE Ao A0 9 Pl vl WY 2P SR R Al ALAC R 58
SO IE, BALE PR L T AL, BTSSRI R, FERFLRT AN Rt B ARAIE 5 TR 5L
PR PIRT TEA S R 3
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Figure 6. Upsetting head qualified versus unqualified
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Figure 7. Upsetting height qualified versus unqualified
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Figure 8. Comparison of surface quality between qualified and unqualified after riveting forming
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Figure9. Comparison of qualified and unqualified metallographic analysis
tests
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