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Correlation Between Dynamic Stiffness of Resilient Materials
and Lightweight Floor Impact Sound Reduction Level

ZARE B e B i MRS -

Kyoung—Woo Kim, Gab—Cheol Jeong and Jang—yeul Sohn
(20083 6¥ 16Y & ; 20089 7€ 259 4AreE)

Key Words : Dynamic Stiffness(S€445%), Resilient Material{ ¢%3), Lightweight Impact Sound (2322

ABSTRACT

Resilient materials are generally used for the floating floors to reduce the floor impact sound.
Dynamic stiffness of resilient material have a close relation with the floor impact sound reduction.
In this study, to examine the relationship between dynamic stiffness and lightweight impact sound
level, the dynamic stiffness and floor impact sound level of 51 resilient materials were measured.
The impact sound level of each of these resilient materials, whose dynamic stiffness was
measured, was measured before and after installation, and the level difference (AL) was analyzed.
The result of test showed that the dynamic stiffness of resilient materials decreased, the
lightweight impact sound level also decreased, and there was a correlation between the dynamic
stiffness and the lightweight impact sound, especially in the low frequency domain.
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Ao ALEH $45A EPP(expanded
polypropylene), EVA(ethylene vinyl acetate),
EPE(expanded polyethylene), EPS(expanded poly-

e

styrene), polyester, EPO(expanded polyolefin)&
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Table 1 Test equipments

Equipment Model & maker
Lightweight . . .
impact source Tapping machine, Rion
Frequency analyzer SA-01, RION
Microphone UC-53A, RION
Microphone NH-22, RION
Pre—-amplifier
Accelerometer PV-41, RION
Impact hammer 086C02, PCB

Table 2 Types of measured resilient materials and
dynamic stiffness (single-layer)

Type Resilient material Th(ircnkmn?ss St)llf?ﬁ?s!g
(MN/m®)
1 Polyester 20 2.0
2 EPS 1(20 mm) 20 4.7
3 EPS T1(20 mm) 20 8.8
4 EPS 1(30 mm) 30 3.6
5 | EVA(uneven) T(20 mm) 20 5.4
6 EVA(uneven) I1(20 mm) 20 6.3
7 | EVA(uneven) T +(20 mm) 20 10.1
8 EPP (20 mm) 20 28.6
9 EPP(uneven)(20 mm) 20 9.8
10 EPE (20 mm) 20 23
11 EPE 11(20 mm) 20 23
12 EPS MI(20 mm) 20 18.8
13 EPS No.1(20 mm) 20 63
14 EPS No.1(30 mm) 30 57
15 EPS No.4(30 mm) 30 49
16 EPO(20 mm) 20 10.1
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Table 3 Types .

Type

i

| resilient materials and dynamic_stiffness(multi-layered)

- EPS 1 (20 mm) Polyester(20 mm) .
17 +EPS 1 (20 mm) 40 24 | 3% +EPS No.1(20 mm) 40 20
EPS (20 mm) Polyester(20 mm)
18 + Rubber(l mm) 41 2.4 36 +EPP No.1(20 mm) 60 1.0
+EPS T(20 mm) + Polyester(20 mm)
Polyester(20 mm)
EPS I (20 mm)+EPS I +EPP No.1(20 mm)
19 (20 mm)+EPS T (20 mum) €0 16 a7 + Polyester(20 mm) 80 L0
+EPP(20 mm)
EPS I (20 mm)+ Rubber{l mm)
+EPS I (20 mm) . Polyester(20 mm)+ EPP(20 mm)
20 + Rubber(1 mm) 62 15 38 + Polyester(20 mm) 60 L0
+EPS 1 (20 mm)
Polyester(20 mm)
+EVA I (20 mm)
21 | EPS 1 (30 mm)+ Rubber(1l mm) 31 4.8 39 +EPS (20 mm) 80 1.0
+EPS No.1(20 mm)
EPST (30 mm) - Polyester(50 mm) -
22 +EPS 1 (30 mm) 60 15 40 + Rubber(1 mm) 51 0.7
EPS (30 mm) Polyester(50 mm)
23 + Rubber(l mm) 61 1.6 41 + Rubber(1 mm) 101 0.3
+EPS 1 (30 mm) + Polyester(50 mm)
EPS I (30 mm)+ Rubber(1 mm)
24 +EPS (30 mm) 62 16| 42 JEELE0mm 40 10
+ Rubber(1 mm)
EPS (30 mm) -
25 +EPS I (20 mm) 50 1.9 43 | EPETI(20 mm)+ EPE I (20 mm) 40 12.0
EVA(uneven) I (20 mm)
26 | EPS I (20 mm)+ EPE I {20 mm) 40 3.0 44 + Polyester(20 mm) 40 2.0
. EVA(uneven) I (20 mm)
27 FIS L0 mm), 50 22 | 45 + Polyester(20 mm) 60 15
; mm +EPP(20 mm)
EPSII(20 mm) - EPP(uneven)(20 mm) .
28 +EPSII(20 mm) 40 &5 146 L EVAuneven) T (20 mm) 40 38
EPS (20 mmy EPP(uneven)(20 mm)
29 + Rubber(1 mm) 41 45 47 +EPS No.1(20 mm) 60 3.6
+EPSH (20 mm) +EVA(uneven) I (20 mm)
EPS (20 mm)+ Rubber(l mm)
+EPSII{20 mm) EPP(20 mm)+ Polyester(20 mm)
30 +Rubber(1 mm) 62 34| 48 +EPS No.1(20 mm) 60 1.9
+EPST (20 mm)
EPSIT(20 mm) ’
31 +EPSII (20 mm) 60 34 | 49 A 120 mm) 50 | 310
+EPS (20 mm) 040 mim
EPST (20 mm) EPS No.1(20 mm)
32 +EPST (20 mm) 60 4.4 50 +EVA(uneven) I (20 mm) 70 5.2
+EPS No.1(20 mm) +EPS No.1(30 mm)
EPS No.1(20 mm)
Polyester(20 mm) .
33 . 40 1.0 51 +EPST (20 mm) 60 4.4
+ Polyester(20 mm) +EPS (20 mm)
Polyester(20 mm)+ Polyester
3 (20 mm)+ Polyester(20 mm) 60 0.6
BRASNEIEI=EH/A 1848 A83F, 20083/889
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Fig. 14 Correlation between the dynamic stiffness
and lightweight impact sound reduction
level(1/3 Octave band)

Table 4 Correlation  expression involving the
dynamic stiffness and lightweight impact
sound reduction level (1/3 Octave band)

Fr e{q};xze]ncy Correlation expression nggm‘:? noRn]
100 y = -5.5655Ln(x) + 24.455 0.7802
125 y = -4.7798Ln(x) + 27.353 0.7577
160 y = ~4.9095Ln(x) + 30.893 .7455
200 y = -4.7068Ln(x) + 31.188 0.7513
250 v = -4.6444Ln(x) + 34.305 0.6303
315 y = ~3.7977Ln(x) + 34.916 0.4726
400 y = ~2.7382Ln(x) + 33.956 0.3904
500 y = ~-2.1111Ln(x) + 33.151 0.2687
630 y = -1.7992Ln(x) + 36.284 0.1876
800 y = -2.0802Ln(x) + 41.13 0.2714
1000 y = -1.1969Ln(x) + 40.193 0.0985
1250 y = -1.1577Ln(x) + 41.354 0.0702
1600 y = ~1.4485Ln(x) + 43.674 0.0818
2000 y = ~2.152Ln(x) + 46.63 0.1965
2500 y = ~2.8047Ln(x) + 49.75 0.2682
3150 = -3.6025Ln(x) + 53.51 0.4120
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Fig. 15 Correlation between the dynamic stiffness
and single number quality
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