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Damping Capacity of Composite Sheets Made by Superplastic
Rolling/Joining Technique of Steel-Superplastic Alloy

Akira AzZUusHIMA, Tsunemasa MIURA and Matsuo MIvAGAwWA

Synopsis:

A study has been conducted to develop the composite sheets made by superplastic rolling/joining technique

of steel-superplastic alloys which could be used for the damping material at high temperature.

The super-

plastic alloys used were Zn-229%Al alloy, Al-6%Cu-0.5%Zr alloy and Al-12.9% Mg,Si alloy and the
composite sheets consisted of the three layers of steel and superplastic alloy (e.g. steel-s.p. alloy—steel, s.p.

alloy—steel-s.p. alloy).
five steps of 0, 25, 50, 75 and 100%.
reduction became 809,.
rolling.

In case of Zn-229,Al alloy, the volume percentage of the alloy was changed at
The specimens were rolled at 4 or 5 passes at 200°C and the final
The laminar and granular structures could be obtained by heat treatments after
In case of the other alloys, the volume percentage of the alloys was 509%,.
rolled at 300°C and the final reduction became 80%.

The specimens were
The results obtained were as follows;

(1) The damping capacity of the steel-Zn-229,Al alloy composite sheet could be obtained several times

values of the steel in room temperature.

The damping capacity increased with increasing temperature.

Above the temperature of 200°C, the damping capacity exceeded 0.1.
(2) In the composite sheets of steel-Al superplastic alloys, good formability could be obtained by heat

treatment.
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Table 1. Properties of superplastic alloys.
(wt%)

Superplastic alloy Superplastic occurance Total elongation

temperature (C) (%)

Name Composition

SPZ Zn-22%Al 200~ 300 500~ 1 500
SUP Al-6%Cu-0.5%Zr 350~ 475 ~1000
MS Al-12.9%MgSi 480~550°C 100~ 300
Table 2. Properties of steels.
(wt%)
Chemical composition Total
Steel - elongation
C Si Mn P S (%)

SPCE 0,08 - 0.40 0.02 0.03 >40
SPHE 0.044 0,03 0.210 0.013 0.014 >35

Surtace Treatment
Cleaning —» Wire Brushing

1

Heating
200°C in Air

Hot Rolling
4~5 Passes
Total Reduction 80%

Annealing
350°Cx 30min

—
ﬁir Clooling I f Water Suenching]
|

Annealing
200 x 20min

Fig. 1. Flow chart of the preparation for produc-
tion of the composite sheets made by superplastic
rolling/joining technique of steel-superplastic alloys.
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Fig. 2. Block diagram of the apparatus for measur-
ing the damping capacity Q-1 at ahigh temperature
(~250°C).
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Fig. 3. Frequency characteristics for measuring
the damping capacity at high temperature (~250
°C).
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Fig. 4. Effect of the volume fraction of Zn-
2294Al alloy (SPZ) in the granular structure on
the damping capacity ratio of Q-1/Q ;i1., at room
temperature.
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Fig. 5. Effect of the volume fraction of SPZ in
the laminar structure on the damping capacity
at room temperature.
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Fig. 6. Relationship between temperature and the
damping capacity Q-1 of steel and SPZ in the
granular structure,
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Fig. 7. Relationship between temperature and the
damping capacity of SPZ-steel-SPZ and steel-
SPZ-steel composite sheets, SPZ volume fraction
of SPZ-steel-SPZ composite sheet is 409, and SPZ
volume fraction of steel-SPZ-steel composite sheet
50%,.
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Fig. 8. Relationship between the tensile strength
and the volume fraction of SPZ in the granular
structure at a strain rate of 3.3 10-4/s.
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Fig. 9. Relationship between the elongation and
the volume fraction of SPZ in the granular
structure at a strain rate of 3.3x10-4/s.
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Table 3. Erichsen values of steel, SPZ and composite sheets. (

COBRBEERD 2 KEHH LR[S 100, BOBR
bREDDI SPZ K 159 OBBHEAEO =Y 7
 VvRBA T O, FORRBRICIOTELRE=Y 7 ¢
ViE% Table 3 R, o5, SPZ B, B
BHAREFA UBEY U -MB OB Liz#ofEx b

Rlf. BBEAROBE, WESEEXZUNA B B
CEROBIETITEHRAY, Z0LXD=Y 7 + vl

(Table 2 Tix, ZoDfix () THER) 11, RAULEE
ERTIMBEEOLDOLALTHS.

TOXSI, BEeE Lic@ickX, MTERECEEMN
BoTW M TIEHEREL, BED 2KREF L1
RTEiv. BBEAROBIIESL, C OMOBEHER
HRINTH2DT, FED 2 KBRS
DT D, ZDdD, 2KREBEOEV-H-BEE S &
BERE LT, BEEARCELE LTy, MaxE
Kidh SR BENHS. SPZ 2 &R THB b,
SPZ DRSSO BRE X h LEV-7D, BB
XN EG g CE . £ 2 T, SPZ
hEAORVEBEEESEYAbERC T it ko
T, B 2 REFHEE RS 5 ESRA MR AR FTEE &
th.
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5 Bitcsd, Al RilBEMA S (Al-62%Cu-0.49,Zr (SUP),
Al-12.9%Mg,Si(MS)) % B L =EARC > TR
Lic. 8 MS BsmaeBERobkc: LIRE L 51RER
S RO L OBAR% Fig. 10 R O¥ Fig. 11 R4, %
hEeho MS BERELGSOEBERIL 0% & L. R
i, 7o vERKtFCABRE T2 hE/n d Lk
Wlicborfvic. HEoede, A UBEYZT i
HBmOB RS LRI,
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HA 500°C Ll EBE7c® La4T 5 &, BIERBRBICE
ETHBEET 2B B, BB IVt & LTk
Eaikbht., chul, BEELicX b $B-SUP R &
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B0, #@-MS BRI T, MONTBERE LIBEL LD
L, SIEEMIIET LT3, 470°C B Lo gl
FLABRTS LRI, 2RBEELET5BBHE
EWREBETESL Z Lpbh ot COHAAHLEORE

) means the Erichsen

values when the steel layer of composite sheets ruptures.

steel-SPZ-steel SPZ-steel-SPZ Annealed Same steel of sSpz
composite sheet composite sheet steel composite sheet
Erichsen 8.1 7.4 7 16.9
value (6.7 (6.7 12.0 5.
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Fig. 10. Effect of the annealing temperature on
the tensile strength of steel and Al-12.99,Mg,Si
composite sheet.
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Fig. 11. Effect of the annealing temperature on
the total elongation of steel and Al-12.99,Mg,Si
composite sheet,
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Photo. 1. Optical micrographs of the cross section
of steel-SPZ-steel (a) and SPZ-steel-SPZ (b)
composite sheets.
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Fig. 12. Relationship between temperature and
the logarithmic decrement of SPZ in granular and
laminar structures (NuTTAL®)).
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