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MITSUBISHI ELECTRIC MX215 alloy has a new-type age-hardening property, manufactured by
the use of Spinodal decomposition. It has top-of-the-line properties in respect to corrosion resistance
and stress relaxation to be desired for spring materials and high mechanical strength superior to all
conventional copper-alloy materials for springs.

This alloy has good formability before aging treatment such as conventional age-hardened alloys,
and is used as high-strength materials after aging treatment. Additionally, it may be also used as a
mill-hardened material that does not require aging treatment by users.
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0 Available for a high-strength material through age-hardening treatment

0 Extremely superior in stress relaxation

0 Extremely superior in stress corrosion resistance

0 Excellent discoloration resistance

0 Excellent solderability and platability

0 Less deformation (distortion) through age-hardening treatment
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MX215 COPPER NICKEL TIN

e DOODO 0 Connectors

e DOODO 0 Volumes

e DOOOODODOO 0 Sliding switches
e JODOODOODODO 0 Microswitches

e JODODODODO 0 Spring washers

e OO 0 Relays

e JIOOODODODODODODO 0 Micromotor brush
e OOO 0 Clips

e JOOO O Sockets

e JDOOOO 0 Diaphragm

O000:0000(Unit: mass)

0.05LL
max.

1170

990

8.88

17.0

0.29

375

150

125
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MX215 COPPER NICKEL TIN

(INIFE{E#) (Work-hardened material)

0.152 0.1520 F 0.1500 & 0.1520 F 0.1524 k
o st0sao PELST] oo | | min| g o s 5ok (0000 | a00m k| "o | 2sont
150 F min.| max. Adhered|1.50LF 1500 F min. | min.|1 50 min.| 1500 F min.
max, max. max, max. max.
0.1500 F FE&o |0.1580 0.1520 k= 0.1520 F 0.1524 F
min.| 510620 1080 L [L5ELF| 1 min. | o o0l min. 885LL I |20 |k min. | 59024 F min. | 27084k
L5ULT min.| max.| 90" W |thickness| 1.55L F L5UF min. | min.|1.580 F min.| 1550 F min.
max. X1 max. max. max. max.
0.1551F i k 0 (01580 F O1LLE[ JospE]  lowspE|
min.| 500695 | #AL (LA T oo | 26 min. | o0 og|  min| 980ELE [2ELE | min, | 635LLE | min, | 2858 E
150 F min.|  max. thickness| 1.504 T L5LLF min. | min.[1.500F min.| 1500 min.
max| X2 max. max| max. max.
0.1500 1 E&o |0.15L 0.1500 F 0.1524 F 0.152L
min. | pos g | ZAL [LSENT oo | 3 min. | 0 ool min| 980LLE min. | 68524 b min. | 30024k
L5UF min.|  max. thickness| 1.5LA T L5LLF min. 1500 F min.| 1.5LLF min.
max. X3 max. max. max. max.
0.1500 0.1520 F 0.1500 F 0.1520 F 0.1524 k
1{\1in. 735885 _ _ _ min. | 530 g0 ém 103084 E| min. | 73504 F min. | 31500 E
LT a 1.5LLF 150 F min. 1500 F min.| 1580 F min.
max, max. max| max. max.
0.1500 F 0.152) k 0.1580 k 0.1521 F 0.1524 E
min. | eos__950 min. | o0 0l min. 108014 = min. | 78584 1 min. | 33080 L
LT - N - — [L5LLF 150 F min.| — [1500F min.| 1500 F min.
max, max. max| max. max.
(2 )L/\— K %) (Mill-hardened material)
ood

in. 1084 1 | 44080 [ 2008012 | o 1% 1%
y 685~785 min. min. min,| 0W Thick?less Thicknness
X1 X1
DLk oLk DN }?%} ¢ % 3
in. 500 F 49084 I | 2108 - S i
> 725~835 min. min. min,| 0W ThickITess Thicknness
X 1.5 X2
Pk Pk DN Eﬂé % E?J{é %
in.| o _gaq | SEAE | 54084 | 2308 - i il
) 785~930 | T min. min.| %W (Thickness| Thickness
X 2 X3
Pk Pk oLk Eﬂé % 55? %
- 3L 59084k | 2508 . % it
) 835~980 | ™ nin, min. min.| 9W Thickness|Thickness
X3 X5
in. | oo 3UALE 68581 1 28084 1 _ _ _
N 960~1110 ‘min min. min.
in.| 1060L4 £ | 34 F | 78504 F | 32084 k- _ _ _
min. min. min. min.
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(Note)

1.

Mechanical properties of specimens with
the exception of standard sizes are to be
agreed separately.

. The directions of specimens are in

parallel to the rolling directions, if not
specified. To be parallel or perpendicular
to the rolling directions refers to its
sampling directions, to which lines of
bend is perpendicular.

. Mechanical properties after aging

treatment are values obtained by 2-hours
of heat treatment at 4500 .
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MX215 COPPER NICKEL TIN ALLOYS

MX215 & DT (1)
Properties of MX215 alloys (1)

900
800 -
T 700
E SRR S
& Z 600 Tensile strength 60
£3 5
€5 500 50 £
E@ 400 |- 40 §
=& =
} 300 30 _
X
200 - —20 =
o =
100 - Elongation 10 4
0 ] ] ] ] 0
10 20 30 40 50 60 70 80
= JNT* (%) Reduction ratio (%)
1200
1100
1000 [~
SRR X
900 Tensile strength
E sl o7
E 800 P
Tz STt O JT560%
EZ 70 W et H1-560%
> ® P . W 1T E36%
:Uf-; 6o AT LT A T H20% -160
& ® LK 0% g
w % 500 P 150 =
— =}
e O Reduction ratio 60% b=
L N _ &n
+ 400 O-._ filos W Reduction ratio 36% %0 £
...... Elongation . . =
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------- i
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o TLALERE (°C X 2h)
Hardening treatment temperature (“C X 2h)
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MX215 COPPER NICKEL TIN ALLOYS

MX215 & D&ERFHE (2)
Properties of MX215 alloys (2)

Initial stress : 294N/mm?
164  Temperature: 150 °C
Specimen  : Parallel to the rolling direction _ 5210

i: N - 204N 2 (1&/ﬂ%ﬁfﬁ’ﬁ—)
144 %ﬁﬁ)bg PO (BI85 S : 500~705N/mm?)
b Bl IEAEEAT C5210
PR & Ft - IR (Low-temperature annealing material)
. S (Tensile strength: 590~705N/mm?)
= §
<5
<
g s C1720
28 (REALALERE)
& 1/4HT (5133 & >1180N/mm?)
A C1720

(Hardening treatment material)
1/4HT (Tensile strength>1180N/mm?)

MX215 (BE{LALEEES)

2 —O 60%NLSH (5138 E : 825~950N/mm?)
W MX215 (Hardening treatment material)

60%reduction SH (Tensile strength: 825~950N/mm?)

0 100 200 300 400
- WBREEE (h)  Elapsed time (h)

KBRS 125% 7 =T HPST  Test conditions : in the atmosphere of
W 40C 12.5% of ammonia gas
TS AT o 1A BR FiE X 0.8 Temperature : 40°C
Bending stress : Elastic limit of spring X 0.8

WEWrE ToOBERI (h)  Time to fracture (h)
2 345,00 M p0n 0 e
MX215P (H#fzjﬂ%‘) ;ﬁgf%ﬁﬁ?&
MX215P (Aged material) No fracture
C2400P3% ) i Fracture
C7701P ———) i racre

C1720P3¢ ——)C i racture
WEA) il T
C5191P ————————————— >
Pitting corrosion® No fracture

goodooobooooooooooobooooboooon
Products marked* 00" are not manufactured by MITSUBISHI ELECTRIC METECS.
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MX215 COPPER NICKEL TIN ALLOYS
MX2158E&DE A Anisotropy of MX215 alloys

a a
£ -0 £
‘ 130 E s
) HiestAR H e é 1200 — . 0 ]
Kesl Modulus of elasticity -~ —~= HEMMEAR . — =72
oo & < et 120 g é Modulus of elasticity = E -%
— <2 g £%5 1100 = E3
& A Pt £ 3 = h R >
%‘ g 1000 r Z E -~ “Tensile strength —120 % %
< 0 —110 = =8
=E2 GBS ~ 10001— ST Trctic it of wori o
& z s \ Tensile strength :é%' &E\ 1 ! ﬁ—w astic 1“:‘1_ of spring o RE
< - . Sceel | e - oo
Z = E o =] o= S 0%
SEEL Ee Y —100 £ £ SEE gl 82% 1t =%
EERES) i Elastic limit of spring 5's £tz 0.2% yield strength He
5525 _—— % 2 ey o 52
2= E S s I 3 sig 3laEsm s 3
2Ee g 0.2%fiit /) =g S ® 5T 800 E L
RS § g 0.2% yield strength s g" g E‘ i) oo Tensn}e_ ?tfe_rig:ﬂ;l__'. =
E3EE 700 4 E<EE5 | | T | S t
PRI oSG E 700 -
EEEs 3l S 01 S N N R T
5 & 2 -
EEE T 600 — | LT Tensile strength e fa __-—"—. TR
ZZZZ || T g PR 600 — --- .- Elastic limit of spring
= T3t |
~= - — — * —_—
LEy - WS DALEE 550wl T
b = S5 Rty After aging treatment ceecc After aging treatment
=Qms || e T T | T iy . e iyt
i A IR ] wRE 001 W
4 astic limit of spring | Before aging treatment 4@ }\% % - Before aging treatment
+ v TORE
0 gongaﬁon me 300 —
--------- L RREEEEEEEE Y § 4
200 for 200 |-
Elongation
v A
100 |— 100 o
$ _____ 1330 Elongaﬁon?
: AT o - i 0
EEHNLTA  EEARLeS RS ER EREFFIE AT EEAT LAy AR
Iong{tudu_lal to the 45 to the‘rollmg Traqsvers_e to Longitudinal to the 45" to the rolling Transverse to
rolling direction direction the rolling direction rolling direction direction the rolling direction
i ﬁﬁﬁénﬁﬁﬂ« FRBHR LT 7]
Direction of sampling Direction of sampling
AR ‘ &
Elastic limit of spriﬁg s —140 §
1200/~ TR A _ g
Modulus of elasficity —130 & £
¥
1100 K 0.2%i /7 Z g
_________ 0.2% yield strength —120 =
518578 X Tensile strength i %‘
1000~ Jio 22
slagss |- € %
Tensile strength o __.--="" % 2
& 900 @e--mmme----E- - . % 2
=& .t {100 =
< EE .t 2%
EEZ | IR =
E 800 Lok " .
S€uw Elgstic limit of spring.. A
Z gE8 Piae
g .-
BES 700 -
e -
£535C .-
(A7 a1 =
7= E8
LU w®
ZE28 5600
E5 25
ISE=2=05
Saa 500
EEE® WAL
E E E é 400 After aging treatment
2 I ALEE
k) ﬁ % Before aging treatment
i) E = 300—
BHRD
moBE
4 200 —
100 —
e ? PO Elongator]
0 N - N
FESE 0 &SFAT  JEAE Ji 1 & 457 JEAE S5 0] & LA
Longitudinal to the 45° to therolling ~ Transverse to

rolling direction direction

Direction of sampling

the rolling direction
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MX215 COPPER NICKEL TIN ALLOYS

C1720 &€& & MX215 G & DMK EELL B
Comparisons of property levels of C1720 alloys with those of MX215 alloys

1220 (1300 (1340 |1400([ 785 | 875 | 980 | 1180} 865 | 930 |1000|1080(f 765 | 825 | 885 {1030 {1160
9 5 3 3 18 | 15 | 12 5 12 | 6 5 4 14 | 13 | 12 | 10 | 8
375|400 | 410 | 430 || 240 | 270 | 310 | 360 || 270 | 290 | 315 | 345 || 240 | 256 | 278 | 322 | 360
885 | 930 |>980(>980|| 610 | 665 | 785 | 930 || 590 | 765 | 865 | 930 || 550 | 655 | 745 | 890 (1030
25 23 6
B
Good
C2600 <C5H210 <C1720 <C7701 <MX215
B
Good
C2600 <C7701 <C1720 <C5210 «MX215
120 125
8.25 8.88
119 —
17.8 —
420 375
863 990
955 1160
Be Co Cu Ni Sn Cu
1.9 0.3 Bal 21 5 Bal
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Products marked* 00" are not manufactured by MITSUBISHI ELECTRIC METECS.
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MX215 COPPER NICKEL TIN ALLOYS

MX215 &€ DOl IFin T
Bendability of MX215 alloys

w & Lo o WW o OW
0 |Exolff |ESoUE 0.2 0.2
Adhered Adhered Adhered tﬁiclmessnx 1 tl?;icknessnx 1
}9%)0% 1% 0.2 0.2 1/4HM %)OQVODI 5% ,gao"é D2 0.2 0.4
fhickness X 1 ' ' thickness X 1.5 |thickness X 2 ' '
}ggooé“é)ZF 0.2 0.2 1/2HM JQEOQN@Z{* }%00%3{* 0.6 0.8
&Tickness %2 ’ ’ %cknessux 2 |thickness X 3 ' ’
I@Oé“g)?){* 0.2 0.2 HM }9:3 3f J@Oé 5f 0.8 1.4
= <7 . X = X D3z =2 X D5f% R .
fhickness X 3 thickness X 3 |thickness X 5
0.2 0.4 EHM 1.2 1.8
0.2 >2.0 XHM 14 >2.0

(#UBHE0.3mm)
(Thickness of specimen 0.3mm)
MX215R (As.l)
2.0 C1720R (Asl) MX215R (MH 1)
IQU: /// C1720R (MH L)
min. ,
//

e MX215R ’

g 1.6 ) Y

- | - C1720R3¢ g

2 ~ MX215R (MH//)
EREs _~C1720R (MH//)
Ex
2.3
T ogt
=2
=S
K5
e, 0.4

MX215R (As//)
) 1 | f . |
o— 150 200 550 =0 -
X (HV)
Hardness (HV)
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Products marked* 00" are not manufactured by MITSUBISHI ELECTRIC METECS.
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