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Spring Characteristics of Beryllium-Copper Alloy Strips
By

Kiyoshi Murakawa and Teruo MaTsuoka

Abstract: The spring characteristics (K, and E) of strips of 25 alloy (Be 2.09%, Co A
0.2%) and 10 alloy (Be 0.2%, Co 2.0%) were measured by means of a Siemens-type &
strip-spring tester. In agreement with the previous result of the measurement of Afs,
strips of 25 alloy showed large values of K, when they were aged at about 300-350°C.
Strips of 10 alloy showed values of K, comparable with other good copper-base spring-
strips, when they were aged at 375-475°C, the optimum temperature depending on the
reduction by rolling. Observation with an optical microscope showed that in the 25 alloy
that was solution-treated and aged at 250°C for 1 hr precipitation of the 7-phase (discon-
tinuous precipitation) could be clearly seen at the grain-boundary, although no 7’/-phase
could be detected ; this sample, when aged for 1 hr at a temperature higher than 300°C,
showed marked intergranular as well as grain-boundary precipitations, a phenomenon
which is well known. In the 10 alloy no clear precipitation of the 7’-phase could be
detected with an optical microscope, at whatever temperature it was aged. The high-
temperature VHN of these alloy were measured; it was found that the 10 alloy retains
the hardness of 100 up to about 570°C.
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Table 1 Beryllium copper (25 alloy) test materials

Lot
Composition

A B C
Be 1.91 1.87 1.86
Co 0.29 0.39 0.1¢9
Fe 0.24 0.24 0.16
Si 0.14 0.08 0.07
Al 0. 06 0.03 0.02
Sn trace trace 0.01
Ni 0.02 0.02 0.01
Pb 0. 000 0. 000 0. 000
Zn 0. 00 0. 00 0.03
Cr - tracc trace trace
Cu bal. bal. bal.

Reduction (%) 0 21 0, 17, 34

DELIANIHBDTHY, Cr iz Be DULHOA-TE1EDTH 3.
Lot A, B o> 7e 3D b N OERETE . ORE CTHIMEAFFI, lot Chd
{E > 72#%13 Richards OEERET 360°C & 4 DRI AZ T 572 bDTH - 72
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Fig. 1. Plot of K; and E versus the aging temperature in 25 alloy strips.
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Fig. 4. Plot of K, and E versus the aging temperature in 10 alloy strips.
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Fig. 5. Plot of VHN versus the temperature

in 25 alloy bar. The test-piece was

given no againg heat-treatment prior

to testing.
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Fig. 7. Plot of VHN versus the temperature

in 10 alloy bar. The test-piece was

given no aging heat-treatment prior

to testing.
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Fig. 6. Plot of VHN versus the temperature
in 25 alloy bar. The test-piece was
given the aging heat-treatment 325°C
X2 hrs prior to testing.
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Fig. 8. Plot of VHN versus the temperature in 10 alloy bar.
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Fig. 9. Micrographs of 25 alloy strips. The initial sample was solution-treated but not
cold-rolled. In the cases of a and b, the echant was FeCls+HCI; in all others
the echant was CuSO,+NH,OH.

a. As quenched. x180. b. As quenched. Xx750.
c. As quenched. Xx750. d. 250°Cx1 hr. x750.
e. 250°Cx1 hr. x1800. f. 275°Cx1 hr. x750.

g 300°Cx1 hr. x750.
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Fig. 10. Micrographs of 25 alloy strips. In the cases of h, i and j the initial sample was
solution-treated but not cold-rolled. In the cases of k, 1 and m the initial sample
was solution-treated and then reduced 21 % by cold-rolling; in each case the plane
of rolling was examined. In all cases the echant was CuSO,+NH,OH.

h. 325°Cx1 hr.x750. 1. 350°Cx1 hr. x750. J. 400°Cx1 hr.x750.

k. As rolled. x750. . 275°Cx1 hr. x1800. m. 300°Cx1 hr.x750.

This document is provided by JAXA.



TR

T

piape kiR

oy s

R T e I L g T S~ T T R L e, T T PR e

T

1966 4£ 4 A NN Y w AREEROE RN 485

Fig. 11. Micrographs of 10 alloy bar. The initial sample was solution-treated but not cold-
drawn. In the case of ¢ and d the echant was FeCls+HCl. In all others the
echant was CuSO,+HN,OH.

a. As quenched. Xx180. b. As quenched. x750. c. As quenched. x180.
d. As quenched. Xx750. e. 350°Cx1 hr. x750. f. 475°Cx1 hr. x750.
g. 500°Cx1 hr. Xx750.
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Y HOFHMBELRI LD S, chst 350°C To5& (Fig. 10h, i), 400°C 1123 LHR
Frii sl - CET LIZ L 5 (Fig. 10)). 254845 ARMLAE L THOERELLHO
BEEEO0% ObDEL SNTHEBEBRBNNOL ShbS. EED T FTIE FeCl+HCI
TIyvFTEETRUENDODONEH, CuSO+NHOH TxyF942ETDENEL
Rongw (Fig. 10k). chk 300°C THhd 3 L9~ DB EELIclibonE

53 (Fig. 10m). CuSO+NH.OH Tz vy F943EAICTRVBRIODNUIETNVIRTT
b5HDPD, TROBROLIIKRZI MBI NOBICK-T 7 HEdDSbhicd D EER
T5 LALINBEEEO%ORERKMD v # (Fig. 10h) LRAELBNHELS L b
.

b. 10&& AHRLELI-ZID 1044 TH BeCo 5 /LAMMBEDEHDHAICH 4
ELTHEATHSE (Fig. 11a). FHZDIAVBREBREL LTOI5EAKIE, B
HEHICHEOEEZBE LT 20M8EEBETHS (Fig. 11b). chsBERRWVLShEKIL
WBEETHROB EREMLTOZESERCNBZROBBICHODONENLTH 5 LBRT
3.

BRIEZ Ui b % 475°C TH#IT 3 & CuSO4+NHOOH Tz v 5 LTdHAMIT
-E0H5bns (Fig. 111). chidRAcr @SB Licboick 3 EEZ 5. 5000C T
RHMTrLndb-EiZ-&DEH b, —RiIcERT BT Ebh 5 Fig. 11g). L
PL, COBETHHLTH 08805 7 NI ObN3E L AENEHERETHEETS
T ERTEIL. '

10 GLZEE LB OMBRINVBRLOBRT, EMSEEESOPESITIRD, B
HEE DR RN A DKL A MBIGEBHT 2 L3S LS (Fig. 12). Ly
URHIBENE 2L EbIC, Ty FLTEBLDPT LB ERARHOEALART
H5. ‘
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LI] ®N, =8, o8, #H: ERAEMEHERER 2 (1961) 209. H)l, =8B, HE: &
RA¥MEFETER, 2 (1961) 397; 3 (1962) 1.

[2] ®Y Vo 2B ZORBOEHVICK > THRELE 25 165 10, 50 A& ERET 3. 20
BHERDEOHBILDOVTRE, LEAE, ROXMRESBRTZCLE. RAXHE: BBRRAE
DM, T aHELRT (1962).

[ 3] Siemens u. Halske A.G., Wernerwerk f. Messtechnik, Karlsruhe : Beschreibung und Bedie-
nungs-Anleitung iiber ein Siemens-Federblech-Priifgeriat nach DIN 50, 151.

[4] J.T. Richards and K. Murakawa: The Directionality of Beryllium Copper Strip as Affected
by Cold Rolling and Heat Treating, mimeographed note (1955).
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