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INFLUENCE OF HEATING- AND CLENCHING- CONDITIONS ON MECHANICAL
PROPERTIES AND MICROSTRUCTURES OF HIGH TENSILE STEEL RIVETS,.
Genziro Mima.

SYNOPRIS :—1In this paper the author describes some of the effects of the operation for rivet-ma-
king and riveting on the mechanical properties and microstructures of high tensile steel rivets. The
effects on mechanical properties was studied by means of tensile, hardness, and impact tests.

The resuets of the investigation indicate that (1) ihe overheating accentuates the blue-brittle-
ness, secondary-brittleness and transformation-brittleness of high tensile steel rives bar, (2) the high
tensile rivets always decrease in tensile strength and elongation with the clenching operation
within the b'ue-brittleness and secondary-britileness range, and (3) the best temperatures of
heating will be as follows :—

For rivet-making, 900°C

For pneumatic riveting, { 1,050°C—(10~30 sec) when heated by an electric furnace,

L3
<

| 1,100°C—(1~8 sc¢) when hea’ed by a coke firing furnace.
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B1E Sho-wing forms and dimensions of specimens.
A. Tensile specimen.

B. Izod impact specimen.
C. Compressive specimen.
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#5@ Tensile strength elongation, redu-
ction of area and compressive strength
versus temperature.
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# 6@ Photograph of typical tensile specimens
A. testing temperature, (700°C) B. testing te-
mperature, (830°C) C. testing temperature,
(880°C) D. testing temperature. (1,00°C)
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%13 Effect of annealing intervals on the
toughness of rivet bar (B) at 900~953°C and

1,100°C.
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Rivet b:r A

as received. x50
Bar A. 900°C—15min—air Coo'ed (A.C) x50
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Bar B. as received. x50
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# 30 Bar B. 1,000°C—15min—~F. C. x50

% 31 Bar B. 1,000°C—15min—A. C. x50

#32 B Bar B. 1,0000C—15min—Cu. C. x50
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# 44 B Dimensions of specimens used for mea-
suring cooling. A. langitudinal measuring hole.
B. transversal measuring hole.

=4 Dimensions of specimen used for me-
asuring cooling ve'ocity in clenching.

%5 46 B Initial dimensions of test piece used
fur testing working degree in the clenching.
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Rivet bar A Rivet bar B : ———
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rature . \time | Strength ) tion in test rature . time | Strength | tion in test
(°C) time (sec) | kg/mm? % piece (°C) Hme ooy | kg /mam? % piece
865 0 —45" | 1134 1189 142 A1l 880 2'—45" | 20%" 800 500 B1
870 0 —45 124 1212 18'3 7 2 960 0 —45 12 — 979 500 7 2
860 1 —4b5 13%¢ 1280 167 7 3 960 4 —25 17 — 104'5 375 7 3
965 1 -55 13%% 1290 16'7 7 4 980 1-15 12 — 886 - 583 7 4
1,090 | 255 | 183 | 1255 125 v b 1,010 | 2 —00 | 14 — | 932 458 7 5
1,120 2 —03 130 ) 1273 208 |, 7 6 1,090 . 2 —01 133 970 125 7 6
1,135 1 -30 7| 127°3 208 v 7 1,090 2 —20 v 88'5 333 7 7
1,140 7 —45 4 956 125 7 8 1,125 1-—-00 4 932 22'5 7 8
1,160 5 —00 4 906 12'5 7 9 1,140 2 —05 4 1118 125 7 9
1,165 3 —05 k4 1157 o142 710 1,200 3 —00 4 951 191 710
*1,170 4 —20 140 987 84 711
1,190 1-01 130 1254 167 712
>1,200 2 —45 130 939 84 713
1,200 2 —00 350 900 84 7 14
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% 62~77 H

% 62 Bar B. No. 4. neck.
(750°C—0min—0sec) electric
furnace. x50

% 63 Bar B. No. 4. neck.
x 600

# 64 Bar B. No. 8. mneck. (850°C—0min—0 sec)
electric furnace. x50

# 65 @ Bar B. No. 8 neck. x600

# 66 Bar B. No. 24. neck. (950°C —0 min—0 sec)
electric furnace. x50

% of Bar B. No. 24. neck. X600

68 Bar B. No. 42. neck. (1,050°C —0 min—0 sec)
electric furnace. x50 ‘

# 69 Bar B. No. 60. neck. (1,100°C—0 min—0 sec)
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farnace i LS w
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electric furnace. x50

#ET0 Bar B. No. 60. neck. = x600

BT Bar A. No. 138. neck. (>1,200°C) coke fu-
rnace. x50 ‘

g£12 Bar A. No. 11. neck. (1,170°C) coke farnace.
x 50

2 73 B Bar A. No. 11. head. x50

E T4 Bar A. No. 2. neck. (870°C) coke furn-
ace. x50

® 15 Bar A. No. 2. Neck. %600

E 76 Bar B. No. 2. neck. (960°C) coke furn-
ace. x50

# 77 B Bar B. No. 2. neck. %600
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Broken rivet

Broken rivet) Broken rivet

Broken rivet Broken rivet

% % o35 %40 e50
. . 205
56 5041 40 o9 0175 3o

H b il A T PN oy e e e
TRELJIX - BX R DL U T PR V- 2L o

BEEERERFE R o @, HiF O b Ot TR EH 79~84 |
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2H R AR Y.

RERPERERRE T #8, 2B OMBHUR ¥ AR, &
5%%x¢ﬁ<,ﬁ&K%T%WZ@%K%#Wbéim
R Do 72.

5 =
Kind Chemical composition. (%)
of - -
rivet. C Si Mn S P
broken 023 0'20 072 - .
13”""{ not 027 o 077
broken o b 0 — .
broken 033 025 075 . .
10mm| not . ) )
broken 031 024 074 — -
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EE 85~89 EOW< THB. LILEICHE bk A<,
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B L7880 b 1 id 5 89 BlicR 7 & dEdhc R ic it 4 72
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BRI ITIA T 2 @k@ﬁﬂ#T%K%ﬁ,ui®¢%®

% % ®

Unbroken rivet

% % B

Broken rivet

: Broken rivet
LJ [ ] - Ll
l5\4 40 415

ey _

L] .
8 ° 4’7 53 4.9 K 52 e 5’?.5 55
‘505 °51  °5\ |3 935 ep1 enss

a

Bt rarry

SCCHBTRR L ife v 5 SR WA 545, RO’ X
CDRICORTHEFEEIFEL LCRH 2FHIIHRKS.

(1) SRZBEINTHDE

(2) BEROBHUEEIRHERTH > 25

(3) SRORETZHEIHTH LT H 28Rk L Vs

oy

(4) FPETHEHIED RIRE TR TINT, B bEEFTHT

Ei e .

HICHSEROAES, SO ETRE, ROFKOM
OMROLBIEE LB AT, @%ﬁﬁﬁﬂk%%mékﬁ?
TUE, BB RO 2 BRCHET L 72 2
5.

B BIEL TSR ToMK & o R IRB A Y, 55 2
etk ) %) %) sk F IR e & i L 2 2 B,
EOIE I TR 26 R I8 & 4 U, s IR
e X BEUWRED L, B4 U 7e B & 2SARMR T Alic
ARCEIBCHEIT 2B b0 TH 5.

V ERRUERCHTIER

DL EOBZTER L b BaAtUE, Ko ckEHiT 25
G I
(1) EHUENSMOEM VBT L, HElktE H2ME
R OB BE I ST 5. P 2 Belhoe i 2
L\ fECHIGE R OERERE TN 5
BB DL TR RETH S -

#® 89

Broken rivet

s
-

(2) PERICEF HEMIEE (, Ho
é@%ﬂ%ﬁ%ﬁﬁﬁT TAENE % B
e, BLEREE I A A T IR
KHEBETXETH 5.

¥ 88 H

Broken rivet

% 8 |

(3) BgRcBiL, & 208 °) Y
EUH AR TR 28 L WEEFT &iﬁ’gﬂ%\ﬁ%
HWEEFLO 28N D 5.

(4) St oBHR, S (G RERRIORERH A U
MR ROBPREEEOZER IR OBRES )1 °)
2RO AT 5, HREOFE X b EH
RDMEM RN THF LD 2EBRETD %,

— 12 —

boEEA~BN




E LR SIS EE O BUGER O ERBr i HNT 2 InBAIRLEE,  Inke M R O kR i 1o ik 733

BRROBEIMEECHT, B MR 2L b I L,
B I TEREE F TR R LI B I8 BN O R
TH % EHOMTIN2BHSRIEREFCBELTH S
U B 1 e T H o oo i 13 S i SRR e
TR, RTITHICEDBERTES W T8k
HHENCRT 2 I L3 22 TH 5. D EOHEHEL
DB, PR B MBREE Y 900°C. ASHET
H3. 4, 900°C il 2kl TR Y178 LT
&, RBFAER LB, EHOMR SRR T
D 700°C. DIBEETHIN, HoMIT R8s T T
Y IR, B2EEHECE LD, HINTHOKE D
BERETHITRT SN HcR 5. ‘

BRI T b BB R A T 2 TH B
2%, BERRHCRT BEEOBERT R&M TABEECET
LTI ET 271, e CERHATZEINT. b
BT, BT ERORESE 2R IcET 28K T ¥
L FIuE 7 Sa. B BERRCIRG %8R indh ik
B BB cB L A3 A DR AEBRES LY
FEaiu, 1,050°C i 10~30 # (B 1450 L
) BT AENEETH D, RL o~ A% EFDT
TEAL, EEADIREICETLRE b IIBUET A &N
BWEEEH 1,100°C. (Fta) 2silETH 5. 1,060°C o
BREEIXHEIRKRY) O GRR LB LTH S,

SRR 1A B EUREE & 1,050°C & g, BEENG
P rRe T~ &4 830°C SsET Lo PR s Hic i %
BZRRCESZ MR ICK D, WEHCRTHECE
BERE SR V.

SRR ICR T 2T B IR R 2T L 1R, 2
(#E7x 5. EP LSS CR TR oR kTR
VAR 72 % ASEERR IR T IARETT B D BilS L RIR I &l
DIREMET L. R TEPERNEOBE AW TRER
DFhA LRI Ax' BIEVET. BB TIZHEOKES
WA —RFFT A4 P THLPCRITIEERET 5. 23&E
BEE LV LHTH 2. MRS REOMEISHTIRT
L REHEEOHENHER 2 21, EDBREFTBIART &R
PIRERCHTE T 5. T L CRANBBERCRTIE, Ko
ITLEEDSIERE 1€ BRI 3B ¥ T X .

RUTE DHS 2 % OS5 (ol LA 13 B HOOR I SER D 81
PR TIRH CHE <2 Th 5. KBTI R OBIAE
Hhic, FUHBAHTE Tk Ko 3 2507 KU
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BRI F IR ERST (9 200°C) wRTHEY, Mo
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LOFEBIT LY 2% EEE G AHTEE SR b AR
BT, SRR TRBHEICERETH 5. '

PR OB O TEB RS, BT D BRI~
TINE A & 23S, BHIC 2888 L ) VR TS
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BHESELL L, RTE2M R BRI LT, #
AL R R TS 5. i AM s BH & b b R
B OB TN 23 A B InBEES k. RLEDS
A. B fanottkhicnc b ko Mn 245813 Agiosht
RN RPN T 2 Mn RIEECEHBLI W #
TEPUERTISHEE, Ducol $WERM OALEM K IcH TR
SR T BB H 5.

Rign 2R R BBk bl U 2 e M X b, A
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AT REDTASKE % 5 LRI Riveter ofETHR
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