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Hero Bronze
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() NIPPONSHINDO CO.,LTD.

t_ n — 7 ny/ *® Wear-Resistant & High-Strength Alloy#for Sliding Parts

Features of the Hero Bronze Series

c—O—-7OVR1E., HHHEDSSREEMEL L REEROLETHRTNT. 2 E—O—J0YRXODIBE
BNICMEFL. BH8EZE I 2% 1EETI, —

E—O0—202XICIEFHB-71,HB-91, HB-92M3 DD &&ENHIEF T,

Hero Bronze, our special high-strength brass series, was developed by our innovative design team and is ZIW=EH. VATHEIVBEIDDICRETT,

manufactured under our thorough quality control system. It has excellent wear resistance and outstanding strength Far less expensive than aluminum bronze or phosphor bronze alloys
against fatigue.The Hero Bronze Series is available in three alloy types: HB-71, HB-91, and HB-92.

ZIWEZEH, VABHRKIBEIZXNTOREHTEETT,
E—O—JOVXF7ZILEBFRPIVASTHELERUT, FDNITHSERMIEUVZH.
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Less expensive than aluminum bronze or phosphor bronze.
Since Hero Bronze contains far less copper than aluminum bronze or phosphor bronze, it is available at lower cost.

HB-71 MTM4HRIFLGMHEFERSE

HB-71 copper alloy provides high resistance to wear as well as excellent machinability and caulking properties.

o+ BEADFEEREBIC. SEBLAYEHELMETES SRS Y. MEEHER LS EraS T, e 60% et 85% o
AESlE. AEHEL. SR, BESOEER - CESN ML a2 ThY. BERREE

Cu IS Cu YR Cu
e L 90%

e w . T - E
| tIEl. L. #E. RUBED. NITHICENZEETT, ]
o . : : : : o : : ! a]
| High wear resistance is developed by dispersing and precipitating intermetallic compounds and fine lead particles throughout the basic |
7 crystalline structure of o+ B brass. Various production processes - hot extrusion, cold drawing and heat treatment - make the crystal 7
o : : : L : : o
S grains finer. This results in material with the desired strength, that is especially machinable, caulkable, forgeable and drawable. | — == A =0 = = >
Z MEEFEER . ZIL=EH. WAEH. BHEGAEIVBHENTVIT, %
1 These products have higher wear resistance than aluminum bronze, phosphor bronze and conventionally used high-strength brass. 3
[—] rE A %, g— Aﬁ - = " =
. HB-91 =EEDMEFEMRS ERESR - EREELRTSHE -
= With HB-91 copper alloy, you get high strength and wear resistance, as well. Wear test -+ Test comparing the amount of wear among different materials | =
- [} woneme lﬁ FARITU—b =
o Jiscp o

EHREER OCLERHUEL, BRH. BRTET CORER. BRHHCELTLET, 20 - i

E
a+ﬁ§ﬁﬁ“:§ﬁ§?§ﬁ@ﬁ§€’f§ﬂﬂb\ ﬁ'ﬁgﬁfgs m@*%ﬁ%_ﬁﬁtﬁiiﬂrcﬁ t“ﬁ'o$€i$(35\ _I%_ll‘mﬁjjt EVA YTy AT BIEBEEFERBRIER  Reouls of pinon-disk wear test ‘ . ﬁ;‘ﬁﬁ‘,—
,/’ ™ n B=s ~— 3

o EEE Do
The great strength and wear resistance of HB-91 copper alloy is produced by adding several elements to o+ 3 brass. gﬁ;(mg) Lo ’
Its special features are high durability and fatigue strength. It is suitable for materials that encounter friction and sliding under heavy loads, 25| * R ! )‘,’ 14.02 0015 £
and it sustains high impacts, as well. 5 S L ] Ty
Z 7 < i
é ./.\ /, :{j: I ; ~ @;E?m
£ 10 < = {0010 5 —
HB 9 2 ) 2 6.50 S EVA T4 TR EVFY T RIS
- = ‘: | 0> ﬁ Pin-on-disk testing machine Pin-on-disk schematic diagram
= . ) 1 ~ A 1 =1 AN 1 5 | 0.005 SERSZ M o0 conditior
=iEE - DU ERIFEMEFEHR S & i g mmRe
HB-92 copper alloy has great wear resistance, strength and caulking properties. 055 00 18 ‘u'ﬁ’.%‘ﬁﬁ,%” t/Z’JT)4h29§=I%]§§%¥ﬁt§ﬁE
— ‘ R
. - - 0 0.000 o pedicy
HB-91 DMEIRTH Y. MECTHEFEMTZI TEL, SHBSH< LS s 2000mmpsec
T EFBETHUDEER LS BIEER T, &9 EE 67M:F"?’(Efﬁ5§ﬁf§ﬁ00kgf)
HB-92 is a copper alloy that was recently developed by modifying HB-91. It has EEIZEERE 9,000m
improved caulking properties, due to slightly increased softness in addition to —
improved strength and wear resistance. PVE 200Mpa-m/sec
KEETUEEFESBRIER  noouits of Ohkoshi quick wear test FAI KF-96-100CS
0.250 -
W=~ A=TLE — OHB-71  --- AC6191(7IL=EH) *ﬁ*ﬁ , SCM415
HRSLZAEEETIEE,
. = S0 OHB-92  --- [IC6782(RAEM) HEREMH o ondion
Cd75ppm=FKi@EDROHSH G T I ~~ : " :
o p p . lﬁ . i:“tl:ll:l - FERT KT REEFE S BRI
The series is not subject to RoHS regulations because it contains less than - 0150 Testing machin Ohkosh quick wear testing machine
75 ppm of cadmium. ~ HE 18.9kgf
£ e
HMEIEE@HB-71E,HB-91E,HB-92ED & SICHRRICED g 200m
HEET, : & ooso © 8FH S45C
The \e.tter "E" '\s“addediaﬁer the product <o(’ie of alloys that do not contain B IC LRI N B —O0—T 0V 200 - B ,F;'j,-g,m 9—[:?)533(V§A.6)
cadmium, that is, HB-71E, HB-91E and HB-92E Hero Bronze is produced by extrusion 0 1 2 3 o ubricer urbir )

BEFEREE(m/s) Wear speed (m/s)
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Hero Bronze

E TR, PILV=SEH-WASHAIVIEZIDICEBNTVETD,

These products are far more machinable than aluminum bronze and phosphor bronze.

HEEIAE Iﬁp(N) %U?ﬁ(N) ﬁ'ﬁ?ﬁ(w) tﬂ‘ﬁljiﬁﬁ(l\t) FIEBRHTRITESESR ool of Cutting resistance test
C3604(RElZ3E) 91.9 27.8 13.0 96.9 2500
: 134.3 61.1 14.2 148.2 S 2000
B-9 143.2 38.6 12.2 148.8 z
152.6 48.5 15.1 160.9 - 150.0
160.9 65.4 13.4 174.2 B
C5191(WAEEA) 171.3 83.4 3.1 190.5 g 1000
C6191(7IL=5E4H) 206.2 111.8 20.7 235.5 = 50.0
z 5
Eﬁﬁﬁ%{# Test condition 0.0
i TA N DN D D D
ENEBRE  Cuting speed 70m/min ‘@@ PPN %&@&ﬁ&
YHABE e EBIMmm  Onesde 1o & &L “W@?\@ i
ERE  recdrate 0.1Tmm/rev (?’bg 06\% (59'906\0)\

YIHIERE . YHTENRI2EANDETHY, NEVEFENTENBNTNET,

"Cutting resistance" is the resistance the cutting tool meets while the workpiece is being machined. The lower the number, the better the

material's machinability.

2 ™) ; y
t *ixR Y A 4 =L
o L. .3 » 6
\ L4 i\‘ & (TN { o 1 § ._«
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> 'S < ’x.""
- o 1cm ¥ . 1cm

EHEER. WATHICEHL. SHhERELSVENTNET,

The members of the series have fatigue strength equivalent to that of phosphor bronze and better than that of
conventional high-strength brass.

RHHER - R REZ LT DR

Fatigue test --- Test comparing fatigue strength among different materials

INEF SRR RS SERFEER  Ono type rotating-bending fatigue tester

700
R ~ 600

; 500

g —— @ HB-71

~ 400 — ® HB-92

g —— ® HB-91

Z 300 C6191 (PILSBEH) (6191 Gluminum bronze alo

5 —— @ C6782(=HEsA) oo \gth brass)

= 200

E% —— @ C5191(WAESE) 19 (phosphorbronze aloy)
100 —— @ C3604(KRMIES) 3604 (e cuting bra

104 10° 108 107
OIERH(N) rowi

() NIPPONSHINDO CO.,LTD.

IERMETTS

Nonmagnetic

SEHRMNROSNDBEFRERICETERAVREIFERD, v

The metals in this series are also suitable for the manufacture of electronic components which are required be non-magnetic

P—iSRERO R THERECBN TS,
B TOLHIN IR “FEN" PR RE LI THTIHETT,

These wrought alloys have a uniform crystalline structure and excellent dimensional accuracy. Rods can be produced
stably with less "deflection" during machining.

FIL=EH. VASHATIREER, LD -BUIIIHSRTT,

These products are easy to draw and caulk. These are difficult to do with aluminum bronze and phosphor bronze.

E MR EN SR T,

Easy hot forging.

PyTEyhER - - BEMZELR T BcHDHER

Upsetting test -+ Test comparing forgeability among different materials

[GHBRZR M )EHBRF : 20X 20L. HIE:FAEDRE T17minfREF. SHSERE: 100mm/sec

[ Test condition ] Test piece : ¢ 20x20L , Heating : Hold at a given temperature for 17 min., Forging speed: 100mm/sec

HB-71 SBOEIRBE(C) Forging temperature (°C) ‘ —I SRR (C) Forging temperature (1)

7yTeyhE 630 670 710 | 750 | 790 7yFeyb®E 630 | 670 @ 710 | 750 | 790
50% 0 o 0 0 0 50% 0 0 o o) A
60% x x o) o) 0 60% 0 0 o o) A
70% x x 0 e 0 70% 0 0 e} o) A
80% x x x o) 0 80% 0 0 o o) A
90% x x x o) 0 90% o 0 o 0 A | oznmu
;ﬁ;;ﬁrg } ﬁ;ﬂg \‘J\'I \"‘f\""f")
Recormmended empert Recommended temperatr YN
m TBHSIRRE (C) Foring temperature () C3771 EREBEE(C) oo e (0 Micro cracks found
x glnasy
7YyTeYNE| 630 | 670 | 710 | 750 | 790 7YyTeyhE| 630 | 670 710 | 750 | 790 Cracks
50% O O O O A 50% O O O O A A F—N—E—h
60% o o o o A 60% o o [¢) o A (&R DIATE,
70% 0 0 0 6 A 70% A 6 0 6 A ?T*Eﬁm%@
80% A o o) o) A 80% x 0 o 0 A , 7
90% x ¢} o) o) A 90% x 0 o 0 A
‘ }Ei;‘fﬁz ‘ }Eﬁ;‘fﬁz
HERBIE R 7 ooy s=(@sHiOEe —BEDES)/ EEDES)
Schematic diagram of testing apparatus 3 Upsetting ratio = (Pre-forging height — Forging height) / (Forging height)

J:gg Upper die

SHTFBBRERE LTH
e TEE T,

0 ’ {ero Bronze series are also available
B Loverdie as hot forgings.

D o Nvou-o-r
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Hero Bronze

3 YER LS

BOHFEE

Physical properties

() NIPPONSHINDO CO.,LTD.

Dimensional tolerance

%ﬁmm Unit mm

HB-71 _ HB92 | wom
B GRAE)  Meling point(Liquid phase C 880 890 890 EN (I HOEERE 31RO P a——
Boe (BAE)  1eling poniGolid phase C 840 840 840 e drawing (Round) Extrusion (Hr,:wd, :{1—?-&@‘17& Square)
BE Densiy) g/cm? 8.2 7.9 8.0 6L 6Andove 10LLT 10 And under +0.06
FREEARIRER  Cocfficient of inear expansion /K(30 ~3000C) 21x10% 20x10° 20%x10° 10z A O 3 20 20 And under +0.08
i;ﬁiF nductivity % IACS 21 19 20 20%=#8A | 35T 35 And under +0.10 0.4
T eat conductivity W/ (m-K) 95 95 100 :
e m 35E@R ! SOLLT o000 e +0.15 +0.8
50%B8A 3 60LLT 60 And under +0.18 +1.0
4 1% m E’\J 'l‘i g 60%ZH#8R Overol B5LLT 65 And under +0.20 +1.2
Mechanical properties 65%HBR Ot 1 JOLLR 70 And inder 1.2
70%H#BR. Over ! 8OLLT 20 And under — 1.4
SAREKER  Terile oot T
Ttk 12 (mm) : TS HY) 80&#BR Over i | 1204 120 And under +2.0%
Finish D :::“"rtnw nm) 5 3REEE (N/mm?) it 73 (N/mm?) BT %) H[X\;Cﬁ (HV)
ensile strength (N/mm?) | Yield strength (N/mm?) Elongation (%)
i (B5IF) 2080 £ 1 ZOLIF 3450k 255L‘,U: 20L,U: 851k
T xtrusion (Temper F) 20 And ove And under 345 And over 255 And over 20 And ove 85 And over 7 \? It
= 6l 08T 47010+ 3458LF 1500 F 13081k ﬁﬁ § 253 Applications o
I 3|3k (&Rl 2H) 6 And over 30 And under 470 And over 345 And over 15 And over 30 And over —— |
Z DG (VAL 30%Z8A 65LF 44OL,U: 31 5L,U: 1 8L,U: 13080 k£ Z
v Over 30 65 And under 440 And over 315 And over 18 And over 30 And over v
e 200E | 50T 5405 E 44011 100t 1601 E 31 FE BB a PERE % F 8B om BEI=EHE — xR on -
5 20 And ove 50 And under 540 And over r 10 And over 160 And over Hydraulic parts Rolling machine parts Car parts General machine parts 6
I (ERIF) 5078 X 1 00LLF 5400k 41 OL,U: 1 5L,U: 160 £ o . X i
= Extrusion (Temper F) Over 50 )0 And under 540 And over r 15 And over 60 And over '71'5‘/7):/1— AUwINRAF )L yvoaFrAy—-uro ¥ SAF— -
z 100%#83. 120L,{‘lj< 490in 370L,u: ‘1 5L,ju: 150 & Yyysg—-JOvo SAF— NTHRA—=)L ‘EHSZ - Jwya -
- QOver 100 120 And under 490 And over 370 And over 5 And over 50 And over o ~,s _ 7S By XYY =AY . —_ — =
s SHRGEADAD) | 20 | 6SMT 600LLE 45our SME | 165Kk EAbrYa ATAPAZTI T3 E=2~ oF—LkA = s
- Drawing (Temper %2 H) 20 And over 65 And under 600 And over And over 5 And over 65 And over P_ump shoes, cylinder blocks, HARTwoa Symchromzer rings, hub wheels, 6_eqr5, liners, bearings, bushings, -
208k S50UF 5004k 255L/U: 15k 1358 E piston shoes Slipper bearings, liners, thrust bushings pinions, and worm gears
ﬁﬂj (gEUF) 20 And ove 50 And unde 500 And over 255 And over 15 And over 135 And over beg,ﬂmgg/amd gu'\de bush'\mgs
e () 50%&1 120F 48011 245L,U: 15L,u: 1308k
120 And under 480 And over 245 And over And over 30 And over
514k (&R 2H) 2000 E 65LF 5000k 270L,U: 5B E 1300k
Drawing(Temper 2 H) 20 And ove 65 And under 500 And over 270 And over 5 And over 30 And over - .
e : EEEMEOBERY T E—5— B8 BBEOBHRHE
Hydraulic pump and motor components of Automotive driving system
|J construction equipment, etc. components
5 % EEE@ Manufacturing range
-
BfImm  Unitmm
ftE FiZN B S xHDEERE RE
Finish Shape Dimensional tolerance Length
; } HEYUYS =0
! Hydraulic cylinder
?wl}gl iﬁx: v6lw'/l\ir | ‘)6531—,‘{;[: bearing parts e—0O— 7n/x
b 200LE } 1200 BnnNZE ZEFRRED
ur 20 And ove 120 And under == —
i D EE?%“@ &R
i AV 204k | 8O0UTF P M Eiectronic control
Extrusion fexgon 20 And over ! 80 And under Y valve components
L] “ZNQL,U: 3 7701;){'[‘ of air conditioners
are VA Al : J 1 UNde 2,000 - 4,000
3lik ) 205k | 65K
Jrawing rouna 0 And ove : ¢ And under
g} 200k ! 1204
Round 20 And ove i 120 And under
i 75 2051 E | 8OLIT
xtrusion lexgon 20 And over ; 80 And under
o oo o Y—RYUY S —BR #UABEBU—LOF
201 ! 650 Servo-cylinder parts Fishing rod electric reel gears
3 o Ao L o

fl—lﬂ@ﬁ/ﬂ _Lflg’)b\tl; anH <EEEL,

ease consult us for information about shapes and dimensions not listed in the table
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Lead free'Hero Bronze HB-71L

RS 8 5561083285
ﬁa ®

#LAb—O—7AaX HB-71L

HABNER Ga FAMI EEFE - S8 M
Wear-Resistant & High-Strength Alloy#for Sliding Parts

MUAe—O—2'02X HB-71LOD4FH

Features of Lead-free Hero Bronze HB-71L

1 8BLA-ARIVAME

A lead-free and cadmium-free alloy

ROHSIER. ELVIERICERMGUIIL A - ARSLAM ERVET,
(Pb<0.1%. Cd<75ppm)

HB-71L is lead-and cadmium-free alloy that fully conforms to RoHS and ELV directives.
(Pb<0.1% and Cd=75ppm)

SEEdE

REDHB-71EAFNBE (SIRBS) ERBEIEF UK,

HB-71L delivers the same level of tensile strength as conventional HB-71.

High Strength

SWI N\VON—O—MNCTE

=

~N

SIERIE (N/mm?)

Tensile strength (N/mm?)

O.ZW‘ITJ(N/mmZ)

0.2 prod stress (N/mm?)

U (%)

Elongation (%)

B (HY)
Hardness (HV

486 357

24

161

488 354

26

160

LA - DRIV

Lead-free/cadmium-free materials

XEEADS|HRE(H33mm) DRKRIETT,

*The values given in the table are representative values for ¢

TLZ-9H 3ZNOYE O43IH 3344 V11

HB-71 & BSOS 1%

Mechanical properties equivalent to those of HB-71

VIR

WA ZILSFRERAFUNILDONIHZRIREUI U,

HB-71L delivers the same level of machinability as phosphor-bronze and aluminum-bronze alloys.

LR - ARILVZIENDHIGITHIZ. RS e e —
HRFEERIED HDHB-71LEFDREMEVSF I = ‘ | ‘ CS191(WAESE) 1713 83.4 3.1 190.5 00
KIFETBFUE.ROHSIES. ELVIESADX I 4 NG 5 187.6 115.7 19.2 2212 2000
ICHBWNT, §Q§1—§§j%:tjg<\ HB-710 ] ; \ \ N C6191(7IL=58) 206.2 111.8 20.7 235.5 w%ﬁ ©150.0
KEMITELTHUE D, .

HB-71L provides lead-free and low-cadmium features, as well as the

Cutting resistance

EIHHEHT(N)

Cutting resistance (N

w0 | EAA

o
o
o

Eﬁ 5§ % 1¢ Test condition

70m/min

[
=]
o

PIHBRHIINT

EIHRE
thiAHE

Cutting speed

same level of mechanical properties as HB-71, which has a proven Cutting depth EETmm  Onesde 1o

sales track record. HB-71L can be substituted for HB-71 without any

RRE feediote 0.1Tmm/rev

design changes’ being required to meet the requirements of RoHS
and ELV directives.
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fabAe—0—27 02X HB-71L

Lead free Hero Bronze HB-71L

Wear resistance

4 TEEL

ERDHBYU—XERAFLUANIL DM EFEMZRIRUE U,

HB-71L delivers the same level of wear resistance as the conventional HB series.

l HE FARITTU—h
A

EVF I F4 AT BEEEFEMERIER  toou of pinon diskwear test
2 I 0.020 ! | —
18 %8 (mg) | — 2242 y_l 0018
= 1O - mmmm 3 A 14.02 0016 © >
- 14 ,ﬂ:ﬁl — 0.014 -
o2 s jﬁ} o012 ¢ - o
- 10 }i; 0010 & ——
5 8 = % VYT RTRGB VAT AT BIEE
£ :T : 6.50 0.008 gi 1-on-disk testing machine Pin-on-disk schematic diagram
w i {\ 7 : 0.006 SRERSZ M oo condition
5 i ooot e N e
| 040 055 030 033 033 | vz B ﬁg‘ e
- = P
N A R R - = S000mm/sec
g T & ¥ ' EE 67MPa(GERTTEA400kgf)
£ ( ] 'MPa (Tes ad 400kgf
FEiREaRt 9,000m
PVE 200Mpa-m/sec
El bl KF-96-100CS
fBFH SCM415
RHEE
5 &jj >Z Fatigue Strength
9 9
——
ERDHB-71EFAELURNIVDIEHBEZRIBUF U,
HB-71L delivers the same level of fatigue strength as conventional HB-71.
’E%Eﬁﬁﬁw%ﬂ,ﬁ.ﬁ; Fatigue test results
700
< 600
i —— @ HB-71L
£ —~ @ HB-71
2 —— ® HB-92
%] — -
R ©® HB-91
S C6191(7IL=54R)
* —~— @ C6782(REAES) (/% (o
—— @ C5191(WASH) 91 (phosphor-bronze a
100 —— @ C3604(HREIESR) (3604 (e cuiting bra
104 10° 10° 107
BERE(N) foeionl speed

6 HmMEEN

(o) NIPPONSHINDO CO.,LTD.

Hot forgeability

PyFeyhER- - RERZELR T DD DHER

Upset tesr -+ A test for determining the forgeability of materials

HB-71L $BHEREE (°C) Forging temperature(C
TYTRINE | 630 | 720 | 760 | 800 | 840
— — = O gL Nocacks
0
50% © © © © © A CHREIN Micro cracks found
60% A O @) O @) X ENEBY ok
403 X o ° o O | AiA—/i—t— h(ERMDIEALL. SHRBEORE)
80% X (@] O O O Overheating(Grain coarsening, generation of acicular structure)
TR
imended tem|
7 YENEE
Physical properties
-
HB-71L
Bls Melting point(Liquid phase C 880
T 0o glem? 8.2
BT o o W/ (m-K) 9%
$REARIREL  Coerficient of linear expansio /K(30 ~ 300°C) 21%x10°6
E%E Conductivit % IACS 21
U Sif= Srbe @
8 %EEE Manufacturing range
-
BfImm Unitmm
ftE FiZVN (=34 apulizE: RT
Finish Shape Dimensional tolerance ength
B A 201k | 120L0F
Extrusion ound 20 And over | 20 And under
‘ ‘ | 2,000 ~ 4,000
ELtZ A 6Lt | 65T
Drawin Round 6 And over | 55 And under
72X Eq: S ?‘—_'
9 1: a) o ﬁ' o Dimensional tolerance
-
BfImm Unitmm
. HEE nce
EXFxHoEEEE o
Dimensional tolerance glﬁ('»"l.) ﬁﬂj(n\ l\%s IEI%)
Drawing (Round) Extrusion (Round, Hexgon, Square )
BLLE 6 Andove 3 10ATT 10 And unde +0.06
10%&#BZ Over 0 i 20BLF 2040 une +0.08
207%#BR Over 20 3 35LF o Andunde +0.10 +0.4
35%#8R O 3 SOLUT 504 i +0.15 +0.8
S0%#BR O : BOLLTE <04 unct +0.18 +1.0
60%ABR. Over 0 3 65T 65 Andund: £0.20 1.2
655483 Overo ZOLLT 70 And und +1.2
70%#BZ. Over 70 SOLLT 80 Andund - +1.4
BOBBR 00 | 120U oadue +2.0%

W NVOU—O—-TNTR

—
ol_

TLZ-9H IZNOYE O¥3IH 3344 AVl
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A—=/I\—k—AO-70,X HBS®

Z=—)S\—k—0-—-2J'0Y
0 Bronze HBS

oB 58 FA M EEFE - R i8R
ear-Resistant Higﬁtrength Allo

ylSIiding Pay
B

1

folL X AR

=
—
—

L 23

A lead-free and cadmium-free alloy

=R

ROHS#E®. ELVIERICERMBUIIL A - ARSLAM ERUET,
(Pb<0.1%. Cd=75ppm)

HBS is a lead- and cadmium-free alloy that fully conforms to RoHS and ELV directives.
(Pb<0.1% and Cd=75ppm)

High Strength

EERDHB-71.HB-92&WbaE (5liRES) Z@ LS FE U,

HBS has more tensile strength than our standard HB-71 and HB-92.

fLA-DARFEVAHM

Lead-free / cadmium-free materials

HEH - EREESE

Wear resistant, ultra high strength alloy

Mn-SiDERBEMEEMICINZ. Cr-SiDE/ER—
EEMZEMEIRSE DT EICKOT, ERD
HB-71.HB-92&KUESICMEFE S EE =
mEEE, SR -ARIVREICHRIGL
MRETIo

Super Hero Bronze HBS contains finely dispersed Cr-Si intermetallic
compounds, in addition to Mn-Si intermetallic compounds, to pro-
vide greater wear resistance and more strength than our conven-
tional HB-71 and HB-92 alloys. HBS is our new lead- and cadmi-
um-free alloy that conforms to the regulations related to hazardous

substances.

VIR

=58 5 3R5AE (N/mm?) 0.2 73(N/mm2) {8 (%) B (HV)
Type Tensile strength (N/mm?) 0.2 prod stress (N/mm?) Elongation (%) Hardness (HV)
HB-71 506 385 21 160
HB-92 580 323 25 155
XEBEDS|HRE(P28mm ~p32mm)DHARET .
¥ The values given in the table are representative values for drawn alloy rods (28 mm to 32 mm in dia.)

Cutting resistance

WAEH ZILSFREAFUNILONTHZRIREUE U,

HBS delivers the same level of machinability as phosphor-bronze and aluminum-bronze alloys.

o ESAN  EUSHAN)  ESAN  EEERN
Principal force (N) Feed force (N) Back force (N) Cutting resistance (N)
C5191(W A EE) 171.3 83.4 3.1 190.5
187.5 113.0 17.1 219.6 l
C6191(7IL=5fH) 206.2 111.8 20.7 235.5 M
R
Good
EI ﬁ % ﬁ: Test condition
YIEIERRE  Cutting speed 70m/min
thAHE  Cutting depth Ffl1mm  Oneside 1mm
FRVIREE  Fecd rate 0.1mm/rev

N

tancel

ETHHEHIN]  Cutting resis

EIEBEHRIERESR Results of Cutting resistance test
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Wear resistance

ERDHB-71.HB-92KXW Bt EFE =B LS B H U,

HBS has better wear-resistance than our standard HB-71 and HB-92.

- = 0.020

B R (mg) L 2242

Amount of wear (mg) : : o"
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--- A C6191(7IL=74) == OHBS
C6191 (aluminum-bronze alloy) .
- % C5191(W AR & E
5191 (phosphor-bronze alloy) —’,4—
--- [ C6782(E ) L

(6782 (high-strength brass)
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Pin-on-disk testing machine

Testing machine

EREE BV 7 VT4 RO B REE R R

FE FARTTU—h
Disc plate
B

Test piece

Bk

Axis of rotation

EVA VT4 2SR

Pin-on-disk schematic diagram

Pin-on-disk wear testing machine

Mating material

’?EE 3000mm/sec
67MPa(GHEREE400kg()
Contact pressure 67MPa (Test load 400kgf)
e 9,000m
F;XE 200Mpa-m/sec
F4W KF-96-100CS
18F SCM415

Testing machine Ohkoshi quick wear testing machine
(LES 18.9kgf
EEFERER 200m
Wear distance
18FH S45C
Mating material
BE= P F—EVH(VG46)
Lubricant Turbine oil (VG46)

Fatigue Strength

ERDHB-71.HB-92&kWHEHBEZO LIEXUI.

HBS has even better fatigue-resistance than our standard HB-71 and HB-92.

_ — @ HBS

~— ® HB-71
= — ® HB-92
= —~— ® HB-91

—— @ C6191(PIL=FEH) C6191 (aluminum-bronze alloy)
—— @ C6782(BHEsE) 6782 (high-strength brass)

—— @ C5191(WABEE) C5191 (phosphor-bronze alloy)
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S 500
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< 400
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£ 300
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¥ 100
10%

10° 108
(=R ( N ) Rotational speed(N)

—— @ C3604(HRHEIZESR) C3604 (free-cutting brass)
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PyFeyhER- - RERZELR T D HDHER

Upset tesr -+ A test for determining the forgeability of materials

HEINIEL Nocracks

HHBEIN. Micro cracks found

ElN&Y  Cracks

1 —N—E— b (BRROBEX L. FHREBORE)

Overheating(Grain coarsening, generation of acicular structure)

Hot forgeability

> X > O

7 YEf4E
- HBs

Physical properties

Blism Melting point(Liquid phase) C 890
EE Density g/cm? 7.9
WG oot conduciiy W/(m-K) 83
RERIRER  Coefficient of linear expansion  /K(30 ~ 300°C) 19 X106
EER Conduciviy %IACS 17

8 HisHiMH

Manufacturing range

-
BAfImm Unit mm
ik pal 3080k 1 1204F
Extrusion Round 30 And over i 120 And under 2000 ~ 4.000
314k b3 2000 F : 70l ' '
Drawing Round 20 And over | 70 And under
ROHFEE
9 1:|: o ﬁ' —_ Dimensional tolerance
-

BfImm Unitmm

20 20And over i 26T 26 And under -0.01 ~ -=-0.06
26%#BZ Over26 3 305Ki{  Lessthan30 -0 ~ -0.08 -
30LLE 30Andover 1 351 35And under -0 ~ -0.08
35%HI Overds | SOBIT  50And under -0 ~ -0.10

+1.0%
S0%&#BZ  Overso | 70T 70 And under +0.3%
70%BX Ower 70 ! 12014 120And under —

KUNDFR, FEICDONTIF, THELEE WV,

Please consult us for information about shapes and dimensions not listed in the table.



