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Effects on impact acoustics characteristics of pistachio
by multiple factors
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Abstract: An experimental pistachio sorting device based on impact a-
coustic of pistachio was designed in the study. Judged by the integrat-
ed logarithmic decrement difference, the impact acoustic characteris-
tics of pistachio caused by different microphone position, different
falling height of pistachios and different tilt angle of collision block
was compared and analyzed. The research shows that the result could
achieve better sorting reliability under two conditions. First, when
the angle between the microphone and the impact surface is 45° with
the distance between the microphone and the impact point is about
10 cm; Second, when the pistachios falling height is between 70 cm
to 100 em and the tilt angle of collision block is 30° with the micro-
phone position unchanged, and the sorting accuracy rate of pistachio
sorting equipment can be increased from 70% to 100%.

Keywords: pistachio; mechanical sorting; impact acoustics; acoustic

characteristics; integrated logarithmic decrement

TETF ORI A i B A PO e AT T AR S A A
B P R PR T 0 R A R RO R R ) T
Ber o ARG A DR SRR L LA A Bl

EFE B AR E (1992—) , 2, Jb 5t TR R AR B F 9 4k
E-mail : 15201238735@163.com
YR A :2015—12—09

32

PR 0 3= 55 3 T3 AR T L 4% R AR A L I O
SR EBIR ARk AR R R TG AR AR I R A 3
A P AT P OR WA, v, T R AR R 0 BT 9 1 T
AR R T PG TORE B2 A I T |8 R 4 ok S SR G
54325 B SRR AL oL R R Ah A
I XoF 38 Al 4R S R AE R AT O SR L R TR 2R
TAE.

Pearson" 4 4 ) F #if 488 75 4 0 F 0 S FF L B 110 O 1Y
7 FE VT T T O S 93 7S A I AR S D B R S 5 i 0
W 53 BT AR A4 55 IF A1 (5 8 22 A R 75 R A0 L 4L 5 O
AE 1) 8, 8K 5 SR T 2540 531 43 A7 % 0 38 Sk OF R OF D B
T2 R R R I 2R 0 A M S BT O A B OO SR R
SR AL 2 216 kg/h, 4y HERR N 97.0% ., Cetin
ORI E RS M S mel {8135 2 B0 3K A5 09 0 SR i
FRRAEE AT LR AR 4L A B F D0 SR 0 IE B 00 SR 4R v 2
98.6 %0, R FF H FFO R M P I 4 5 3 99.3%0 . T EBF R H
R B B AT OT IR S A A R — 2B AT T R0 Rl 4R
FIE SR AE A5 B 7 A R 25 BT 0 Sl 38 75 15 5 7 B A
B B 2 BLE R [ B AE . AE B AT Y LR B RO B
SR — b 8 A A TR0 R A R R R R A
TF A 10 SR 8 7 A I S T b AS TR Y 5 e M R R A L 0 5
TF VSR P 1SR HAG T v R A B AR R G A R Wk
100 %% o {HKs 70 T 50 2 B 4 21 B 50 3 A9 JF 0 40 45 15 4% b B
HOr s % 70% .

TETE I P 40 5 0 B 15 P R0 LA A B N R D
TR TR E b RS PR RO PR T O R
— AN TER ) 45 HL A S O 5 i i JRE S AR A B K
XS S AR R A T S SRR AR 9 TR B e s T IR
N8 7 {0 oyl 1 NI | 7 7 1 e (E e O 0
5 07 P o R A DL A S 4R

R T e E A AL g S TR A B AT E T I I



AR

2016 5% 74

TF 5L A TF 5 POLAC 0% B 3 S AR Y £ R B DR
SRR BT 25 PR 2R T S 8 P R A R o A A R
JrEk XA TR B0 58 W AT E BB ik B R - R
A 0 BT A PR e L T 0 SR 9 v R Ml 4
TR ALl F8E 75 AR AIE B 2 e LA S DL A B A% 7 g L
Tt ST e oy JBE B e F8 e AUt i 2 1 010 A6 2 00, DT 42 e O
O SR PRV A B A AR 2
1 BEAE SRR S 3 5 ik
L1 R 4FAE

LA R B SO R A 0 O 0 SRR YL A OO R
M FE A 5E B L TG L by i B A RR AT T L TR L TR R
B RIPE/NER  TT H TG R B TS IR A REE A7 7E Al il .
I B0 T A P9 A8 SR AT AT 220 L AT 2 LT P R A A
HOE/NER . JF0 2R 5 T4 M 45 1% 16 L 52 4K 32 B bl L 2R 52
FRATFUG 3230 0% 3, FF m SMR AT A R LI 1. th T H
T SR BT 5 AT A 6 R 85 4 o R A 45 7 32 B 48 o i )i
S AR TE AR X E B B/ HR T [ 5 AR K L (R I R %
P 18] e 7 o SR T 3R By B e A WA {1 L o
. JF RO SRN B A A LS A7 T B R 25 4 W 4
N it 5 AR B S T AR X RS AR s HLAR R 1A T B0 L B
VARS8 G0 o R 4ok % AL I ) 4 L 78 I 508 B 3 30k
Vet I R R AL B A% L LA 2.

Bl Jfe/mMueREMFER

Figure 1  Structure of pistachio with opening and closed
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Figure 2 Time-domain waveform comparison chart of pista-

chio with opening and closed

FF LB AL B TR L SR B0 AN TR AT LR o 2R A

e 0T Uk 2R 0T A Sy AR O R AE R AT B . LR A BE

RN T MM, RAE T BAA 2 A W IO R TERE
8 R P A BHJE IR SR, WD

1 t

X
Lho—ty %
0=1In s (D

1 ‘3 -~
X Z (1‘2, _l‘)z

t; — 1, =

1
(xy; —x)?
0

K
Lo Lo~ Loy Ly—RIEFEAE 5 AR YR BURY 4 B 20 455
O — TP R L5 A R B IR 5

AR A 20 2 DR S B Y I BE P R R (Y

-
S 5

o to Bl ¢y BFIALEE L 4% I IR] A5 i {5

xop — £ B ¢y BFIRIBE, &I PR A5 A R

HSRFR o B oy BHEBE, 0o B ¢ B E] BP9 I (E
35 22 2 b SR TE b e 4R 04 (R 3 0t 4 i AN TR i
AT LA 0 SR A A TR ) B PN R 25 X O i R R X
o BRI 3 e 1R R Rl AR P £ A o B0 v 3R 0 SRR A ek S
PABEATIF (A OISR 1 A sk 435
1.2 HEFZE

S W Tl 952 7 R 0 IR 3 R 43 o A0 BRI P IR P R R R T
SRS BTN R B S SNH TP
O R 5 AN VR P I A v 0 AR S 0 0 0 R ) T
i B BRI AE . PO RS B e T
Tl 88 75 R UE 9 A J5i T T 8 2 50000 5 o 7 AR AE 7 3R BT X
B Ik A O S L e R B AT BT B AN R AE A F AR
SE S AT Y I F ) 0 A R AT 3k 100 04 H 7R RS A 5 43
P& DA 7000, X Y A AR Rl E S 5 AR
1 P S 00 B ok S B B0 BRAE A R T M, HE
B S PR A 0 3 B v LR T O SR 0 A SR 3R A
F VAR 4 AN I TR] 422 58 e M 3l b 1 45 IR0 36 0 JF 0 SR 0 FR 10
R L K g DRI 488 75 7 AE AR 51 BF 9 45 TR 2% A R R BTk
i 7 55 Al 4 2 0 (A 75 B8 005 L TF 0 SR % v B il 4
Hefgist A B 38w or PR R R . DR A WIE ST R B B A R
BB T & TR 3 0 SR AR AE 5 e R R Y e
2 LUIF ST R 5 0o IO 3 22 ) 22 (B 1 K/l S SR R AE 45
P 38 36 I 0 58 43 5 A S R S e, L= (2) .

AS =8, —8,, (2)

K

& — M B RERA X B W R R /ME

8y ——JF 11 SR L5 A5 X B0 ol % b K

AS —FF H TR 25 G 0 B I R 2.

M A0 >0 I, uf I 1 AR AE 6 F R 5E 4
B B SR AE R 3Rk 10020, HL 25 (8 AC MK, W5 2 1Y il 48 7
FRAE 22 57 AT L F 0 SR P 4 A AT R MR s 2 A6 <CO BT,
FF A A TR L S R I 3 S B RO L 5 4 o L i
P RRAE 22 AN B RO R T AR, KB R
TR 2 R A R

(1) 1) PR 3 A5G 0 TR B 22 A4S L A T O 1 il A L
B LR A X B R

(2) 43 0% FF L BT IR0 25 B X 00T U 3R AT I O
G145 B0 W5 25 A BRI R BRAE .

(3) VHEETF A O R 25 A M BRI 2 MH A0 .

(O WAENEER, BLLEQD ~G), LA HE
43 BT TE

33



E2EETH

B R A 22 TR R X 0 SR R R ) 5

2 RS o PG e
T ORUE R P A5 5 SR 52 NG (4R A L S B L U R
TERHAZENHET REFESWEBRIL=10 dB, FH{E5%
SR G FE A UE)E 1 BEK 75 2 08 3% 4 i B0 R
FE i S Pulse3560B, $d £ 5y BNC £8.6.35 mm 1 £ 75 &5 &
TEL MK E A Pulse Labshopl2.6.1 20 i, 18 30 % 45 9 3% 456 T

3, 5L RGP
(D TP A

Pulse % £E 1) diig

R0, AL, AL ALAL
OO 000

HL IR A

hoIFDRTFERE B KA AR AR A
B3 FoREZBFEETRELAR
Figure 3 Signal acquisition system of pistachios

impact sound
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Figure 4 Integrated logarithmic decrement difference of pis-

tachio with opening and closed (Distance; 10 cm)
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Figure 5 Integrated logarithmic decrement difference of pis-
tachio with opening and closed (a microphone

placed at 45°)
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Figure 6 Integrated logarithmic decrement difference of pis-

tachio with opening and closed (Distance: 10 cm)
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