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Design of Material Loading and Unloading System for Liquid Ammonia
Treatment Equipment of Cotton and Linen Fiber

ZHANG Kai

(Donghua University, Shanghai 201620, China)

Abstract; The currently using material loading and unloading system for liquid ammonia treatment equipment of cot-
ton and linen fiber has shortcomings of low efficiency and high labor intensity. In order to get rid of these shortcomings
and based on TRIZ theory, the innovative design of complete material delivery system for liquid ammonia treatment e-
quipment was made. The design realized material loading and unloading in small space and long distance by using
heart crank gear rack mechanism and solenoids. Type CP1L PLC from Omron was used to control of the entire system,
to realize automation of material delivery system for liquid ammonia treatment equipment of cotton and linen fiber.
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Fig. 1 Schematic diagram of loading and unloading

of liquid ammonia treatment outfit
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Fig. 2 Locations of transport, loading and

unloading of material handling system
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Fig. 3 Loading and unloading devices of

the material handling system

EBREERANFHTEB RS, WV BRSNS WL Sl
BYIRFEHERSIBTE TAL £ PANED, Bl S
8B, BTN VN A FVINES S , )G EB TN EY
YIRFEAIE, BT WINEBREEE FHEEETEINE
SEREMIHRNTIE , IRRRAERTLE RN BREEA



SKEL MRIRET SRR A U A N IR R ST

WO AR EYINTE, 198 & MRD)DREMH
T8,

30H,R,L DBNEBRNOEFKE(m);a,8,y
DRI EBIR GEM VAR GEM BVE DDA 0 BHEINA
BE (rad/s) ,n %Eﬁﬂ’fﬁﬁ%\?(r/min) ;S RO D

VBRI (m) o < 2T Rox .

S=R+L-Rcos a—Lcos 8

Lsin B=Rsin o

R

L o
mn

30

a=wt

MIEZRENS TS KERE JHREN -

S§,=25=2 {(1 cosLmj+ /\(1 cosqgtj]

VIZZV_’ITYLR(
Trt R Tt
=2a= 2(30) R(cos 30 L 15]
(2

IR TOVE K, N S YR B R E R EIARIA
ROEEZRT A, ITIE S, 22 m, B, TERERKE
RNO0.5 m,ANWEIGEI R ) EMEEIA v BYA/
B, AT RIENWIEDHERE , NE v, =
40° ~50°; FILLEMEE L<0.65 m ,BUEMEKEE L AN
0.65 m, N SEMBINZA 2 s AT L NRIEE,
EBHREA 30 r/min 2)iRAR4R , FA matlab SHIMBIE SR
B2 GRE JDREHHLIE 4,

ML BT
SENAEN;E

0 05 10 15 20 25 30 35 4.620

ts
B4 Bt SRS R ih 2k

Fig. 4 Displacement, velocity,
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and acceleration curves of slave rack
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Fig.5 Control flow chart of the material handling system
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