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Design of Machine Sound Quality
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Sounds from electric appliances, such as vacuum cleaners, copiers, and so on, cannot be disregarded in the development of quality products.
It is not easy to obtain pleasant mechanical sounds, however, especially when electric appliances are designed according to the conventional
trial-and-error method.

Toshiba has developed a strategic design methodology to obtain pleasant mechanical sounds, and applied it to actual products.  This method-
ology incorporates two evaluation methods.  One is a sensory evaluation method employing the semantic differential (SD) technique, which deter-
mines psychological metrics to measure the level of pleasant sound.  The other is a physical evaluation method to which Zwicker's sound quality
metrics analysis can be applied, which determines physical metrics to measure the level of pleasant sound.  Zwicker's analysis determines four met-
rics of sound quality: loudness, sharpness, roughness, and fluctuation strength.  Using these four metrics, physical metrics are statistically defined.
Finally, pleasant sound has to be expressed in physical metrics so that mechanical engineers and designers can understand what to do, although
pleasant sound is substantially expressed in psychological metrics. Translation work from psychological metrics to physical metrics is therefore
required.
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New approach to product-generated sound

LEFHoTn5,

CHUTKH LT, ThpboBamEid " Rah558E 3551
fIIMMETH 2" LI EZHIID-LY, Binoarv7 Mk
OB O E R R LT 21T 9. T D7290ITIE, &I
WD I—HF—DEREEHRTLHELLIZ, ThERHKILTS
12D RPN 72D, ZOEHZLTEF N T A MfEIE
RITATHHRZNINTHI 85, 72720, ZhEEl
THICE, WREFEIEE TR LWIEZ FRRESE
HEEHIZ, MR TEE T, v CE A B ERT
BN D B

3 BEABMTEETFIUTRIN

RIS BT EORFTFIHICOWTE 2 %, ERDH
FFMZE 2 OAMNIR T, BEAR R OE BERHli < & - A b
VoA (FRER) AT ORRIC I, AR OW RFEZIE
5o OB, MK (EREFEAM) & & /- AN 2 A5

FH A IZEHli LTV b0 SURFEZFZR L 7R BEE B Z B L
T, B GAER) R LTHIOT, El@n:l:mﬁﬁ)m R
bo SERRIC, MR LZEREONTVu WA, RS
7N, Exﬁfﬂﬁlﬂ%@*“(“ﬁl’;ﬂ@ﬁﬁ%kéyk %o

—Ji, BOTHA Y ZEENRAALZHIEIC BT, E%ﬁ%%n%
TEREFIIE T LA M) 7 25 O R Z2 AT,k
D, HEOWREZER TS, KEEFERGICHLTL, ZoFD
HELZHCCTHIR I REEE2RET L, COFIEWHENITE
FTEINTVL2D, REMHICEEERTHIENTRETHD,
AAEHNCE OFFHli (ERIENR EH-H AN 2 R) 25 REE 7%
bo WIZHEGEMRLD 720 DRMEZ Y A ATZEF %

[ TERDBIR | [ BOFU I ERRAERRE

FEANIZ

DB
BBMERE
XN A
R4\ EHE
HRFTREE DA iy Rea i N SRR
Ex RIS EHE T NEFEORE
WEHERTET, stERIC, BHE
HAEROEHDHBEL BB
FRH AR
NEFR
BRSEERDHO
WA AA TERRE
EREAPE | [EHANIIR —
DB BEST A ENBR

K2 WEFOTYAVZBRAALRE — RatE 071 > &k
LI LIZEY, EESTHA v ENREGHITED,

Product development incorporating sound quality design
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