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Product Introduction

Use and Application 

Mainly used for a variety of aquatic products, pet and other pellet feed curing molding process (such as: float and sink of fish feed, frog feed, pellet suckling pig feed).
Working principle

During extruding process, material feed from the end of machine cavity convey to the whole cavity by screw, then divided into several regions at extruded part, each region have a ring (press ring) to control flow and press. Screw convey function drive the material through the gap between the press ring and cavity, screw rotating motion generate energy with the friction between material and extruder parts is transformed into thermal energy.

In most cases, the material rich with starch and protein is cooked into a sticky dough or gelatinous dough. During the transform process, the material have a large physical and chemical changes, mainly is the results of starch and protein changes.

When the material is extruded through molding holes at the end of machine cavity, make the dough material processed into a certain shape. Due to the large of propulsive force of screw inside cavity, the material have a huge pressure, when material is extruded from the molding holes, it instantly vaporized a large quantities moisture, greatly reduce the material moisture content. 

When produce low density products, it would have a large expansion depends on the molecular structure of material, and all condition and material used during extruding process.

When produce high density products, it would not expansion large depends on the purging pressure port on the cavity and all condition and material used during extruding process.

Treatment method for low capacity

After using a certain time, it capacity go down. Please inspect refer to the treatment method as following

Screw head wear serious
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The bushing of expanded cavity wear serious
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Whether the Formulation is changed 

Floating material:

Starch content ≥20%
Sinking material

Starch content ≥10%
In addition, especially for the floating material, animal protein content can not be too high.

Starch function:

Starch has a strong water absorption

Gelatinized starch can enhance the viscidity.

In the final product with the double effect of expansion and adhesion.

The proteins function in expanded process

Protein has water absorption, elasticity and coagulation;

Protein is divided into plant protein and animal protein

Normally, the formulation with plant protein is much easy operate than with animal protein. Cause animal protein not so well as plant protein or starch which more easy combined or expanded with other ingredients.

Molding holes whether reasonable
A=1 holes area   area=πr2

10 holes-8mm mold   8mm diameter =4mm radius
Area =πr2
3.14×16=50.24mm2
10 holes×50.24=502.4mm2
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Float material
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Sink material
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Expansion degree too high or too low

Material expansion degree too high

Quenching and tempering temperature too high

Engine speed too high

Quenching and tempering or raw material add too much or too little water

Mold holes block

Material expansion degree not enough

Capacity is low

Quenching and tempering temperature not high enough

Engine speed too low

Expand cavity electric heating temperature too low

Quenching and tempering water moisture too low 

Material formulation whether changed

Product molding poor

Product molding poor

Raw material formulation not suitable
Processing temperature too high or too low

Feed material not constant

Product moisture content too high or too low

Cutting speed not correct

Blade wear

Crushing size too large

The requirement of raw material grinding fineness for processing aquatic extruded feed

Principle: the maximum particle should be less than1/3 of mold hole diameter 
	Mold hole diameter φ（mm）
	Required grinding fineness 

	1.0
	95% pass 90-100 mesh

	1.5
	95% pass80 mesh

	2.0
	95% pass80 mesh

	3.0
	95% pass 60 mesh

	4.0
	95% pass 60 mesh

	5.0
	95% pass 60 mesh


Extruded material surfaces roughness, Different length

Mold holes partially block

Material grinding fineness not enough

Material quenching and tempering is not good

Mold holes processed quanlity have problem

Material moisture not sutiable

Cutting tool wear

Expansion cavity temperature can not come to requirement

Steam temperature too low (steam expanding machine application)

Steam pipe to expanding cavity is block or electric heating device temperature not enough. (steam expanding machine application)

Jacket steam pipe (steam trap) blocked (steam expanding machine application)
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Electric heating temperature too low or not start electric heating switch

Raw material with too much moisture

Inverse spray treatment

Product is blocked before output from the mold holes

Raw material size too large relative to the hole size

Moisture not enough, can not flow the material

Screw wear serious

Feed inlet blocked
Clean extruder feed bypass pipe every week ( wet expanding machine)
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Maintenace and service

Clean up the equipment after each class, especially expand cavity should not have retain material. (Recommend: when stop production a day, inject water into the expand cavity soak to next day, convenient to clean.

Often clean the belt wheel of expand cavity shaft, can not with too much dust, ortherwise it will cause the belt imbalance to vibrate expand cavity. Regularly check the belt tightness

The shaft of expand cavity is lubricated by lubrication oil. Feed conditioner and the bearing its transmission device and other parts adopts grease for lubrication.

The sealing part of feed expand cavity should add twice 2# grease lubrication for its sealing ring once a shaft.

Do not adjust the components on steam pipe free, keep all its part dry and clean.

Remove the screw head, not heavy knock

Keep extruder and around environment clean

Check the belt tightness every month
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Note: Move the motor follow the way as shown will tighten the belt, on the contrary will loose belt.

Add oil to feed expand cavity material seal every shaft ( front and behind the flange)(large machine)
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The adjustment of expand cavity support bolt.
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The gap between Screw and expand cavity 

Normally, the screw gap with expand is: bottom gap is about 0.5-1mm, upper gap is about 1-1.5mm, left and right gap should keep almost same is okay.

Bearing block replace oil
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Note: DGP60-G and follow model add high temperature grease to bearing box through the butter nozzle at the side of the casing.

Selection of lubricating oil

Lubrication oil name and code:
ISO-VG68 bearing oil（room temperature ≥0℃）

ISO-VG32 bearing oil（-8℃≤ room temperature ≤0℃）

Grease name: Domestic 2# extreme pressure industrial lithium based grease(Sinopec great wall brand or shanghai hailing brand); Shell brand, Mobil brand EP2 lubrication grease. (Lithium based grease performance: excellent mechanical stability, colloidal stability and oxidation stability, temperature range apply to -20-130℃.

Oil replace time

Main bearing block must be replace oil regularly, the first replace is after using 2month, after replace once a year. When replace oil should empty the old oil, using air compression clean oil tank.

Other bearing parts add grease every 48hours work

Often lubricate the chain transmission mechanism on the quenching and tempering. (apply wet expanding machine)

Often replace new oil for the reducer of quenching and tempering. First time, replace 1/2 old oil after working 200hours, after 400hours replace all. Then replace new oil every six months.(apply wet expanding machine)

Other maintenance notes
Clean the gate at top of feeding bin every week, to avoid its block cause feeding time delay

Clean the residual material on feeder cylinder wall every week

Clean the residual material at the connecting part of feeder and inlet conditioner every week

Clean the add water nozzle and steam nozzle every week, keep the liquid feeding smooth

Remove the bypass for clean every week, same time, clean the residual material at inlet.

Note: Clean the equipment, should cut off the power and cut the air switch and power.

Electric

Lock check all wires at electric control of main motor.(Note: After 15days work, re –lock the all wires at control box)

Suddenly stop during operation. Check whether motor overload, thermal protection, main line short circuit, breaker protection, motor damage.

Start and stop operation tips 

Before start should check the lower screws are tightened, motor rotating direction correct, cutter adjusted well. Put the mixed raw material into feeding bin, then start machine. In the same time, start cutting motor. Cutting motor rotate speed allowed to be faster. Then start feed motor, adjust feed button feeding slowly, add water into inlet slowly in the same time, stop adding water after the outlet have discharge materials. Increase the feeding quantity till output stable. The feeding control should refer to expand cavity whether have stock is better. If expand temperature can not up to requirement, can start electric heating device. 

Slowly discharge the material before stop machine, add water at inlet in the same time, also can stop discharge, directly add water, extrude out the scrap inside. Stop the cutter, remove it, then remove the head part, clean up the remainder material at mold and head. Normally there is no material in expand cavity, can pull out a part of screw to check. If there is no material at outlet part is fine.
Cutter adjustment
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Cutter should close the mold, make the cutter slightly curve, can clockwise rotate by hand lightly, not press too tight, spread a little edible oil(or lubrication oil) between cutter and mould before using.
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     DGP series machine installation diagram ( different models with different appearance, the actual product as the standard)
Expand cavity support bolt is used for prevent its fibrillation, improve expand cavity stability. Can directly adjust the distance with expand cavity by wrench. Normally, the distance is adjust well when machine stop it can against to cavity.





Oil level viewer





Open the cover, replace new oil from here into oi l tank
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