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Abstract 

This research work evaluated the performance of the machine with respect to its purpose i.e. 

rubber wood processing and the scope of study was on transmission members (the electric motor, 

transmission belt, pulleys, saw blade and the shaft). The machine is made up of the following; the 

stand that made of angular iron bar of dimension 760mm by 860mm, the machine table measured 

1200mm by 390mm made of plank and framed with angular bar. A sliding table capable of both 

transverse and longitudinal movement through a roller and screw lift respectively, the sliding 

table accommodates the following fixtures viz: electric motor, driving and driven pulleys of 

diameter 76mm and 67mm respectively, the shaft (45mm) that transmits motion to the blade 

holder that rotates the saw blades, Protective guide and transmission belt. Another important 

fixture/member of the slipping machine is a screw lift (an assembly of bevel gears, screwed bolt, 

and screwed nut). The sizes of saw blades available are 240mm, 220mm and 190mm diameter. 

The machine was evaluated and was able to cut rubber woods to the following sizes:   

 RSKD-Rough Sawn kiln Dried Timber, 150mm width, 2400mm length, and 

thickness range from 25-75mm. 

 FJS4S-Finger Jointed Four Side Planed Sections, 30-100mm width, 20-65mm 

thickness, length up to 2400mm/depend on specification. 

 Other sizes on specific requirement. 

Keywords: Rubber wood, slipping, performance, RSKD, FJS4S 

1. Introduction 

Rubber tree (Hevea Brasilienesis) had been grown and cultivated mainly for its latex production. 
The research work has shown that rubber wood has some potential industrial applications among 
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which are; furniture and cabinet making, flooring, packing cases, word carvings, wooden shuttle 
block, fiber boards, veneer and plywood. (Chudoff, Martin. 1984.)  
Follow the wide application of rubber wood, Researchers are expected to further their studies on 
rubber wood, to enhance this work (research) a locally fabricated slipping machine was made 
available to support the studies 
The properties that make rubber wood suitable for the above applications include hardness, 
texture, color (physical properties), bending, tensile strength and compressive strength 
(mechanical properties). (Chudoff, Martin, 1984) Different processes are carried out on the 
rubber wood after feeling to improve durability and dimensional stability of the wood. The 
processes include, sawing, preservative treatment and seasoning. (Chudoff, Martin, 1984) 
For the scope of this work sawing process will be considered as one of the machines for the 
process is to be discussed. 
The Slipping Machine is a circular sawing machine used for sawing straight-line oblong cuts in 
solid wood and sheet materials. The oblong cut refers to cutting in which the length of the wood 
is longer than the width. (Johannes Schollbach, 2011). 
The machine is made up of the following components; the Stand, Machine Table, Receding 
Table, Motor, Motor Shaft, Screw Lift, Saw Blade, Sliding Table and Protective guard. 
 
3. Machine Description  
3.1 The Shafts 
Shaft is a rotating member that used for the transmission of power, the shaft used is a solid type 
that also supports the pulleys and cutting blade. (R.S. Khurmi and J.K Gupta, 2004). The shaft is 
subjected to both torsion and bending loading as it transmits power and carry pulley. The pulley 
is positioned close to supporting bearing to reduce deflection and bending stress. The shaft is 
45mm in diameter, 300mm long, 80mm stepped turn (40mm screwed and 40mm plain turned to 
accommodate saw blade washer) and also step turned at the other end to accommodate the driven 
pulley of diameter 67mm. 

 

3.2 The Belt. 

The belt used has the following specification; 

                                                  

                                                  

                        

The belt has the following advantages: 
 It has large range of speed ratio 
 It has efficient above 96% 
 It generates low heat  
 Low maintenance is required and 
 Hence quite in operation. (R.S. Khurmi and J.K Gupta, 2004). 

 
3.3 The Screw Jack 
This is assembly of the bevel gear, screw bolt, and screw-nut, this allow the slipping machine to 
move both upward and downward to accommodate varieties of sizes of rubber timber. The 
maximum height of the rubber wood timber that the machine can accommodate is 120 mm. 
(Encyclopedia Britannica Ultimate reference suit, 2011.) 
 
 
3.4 The Stand 
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The stand bears the machine table and movable sliding table. It is measured 
by  by . 

3.5 Machine Table 
The machine table is directly attached to the stand and serves to direct the work piece to the saw 
blade; it covers ½ widths of the stands. 
3.6 The Guard Hood 
The guard hood is a protective device and an important fixture of the slipping machine that covers 
the saw blade above to deflect chips flying to escape during operation.  
3.7 Electric Motor 
The motor is situated on the sliding table, it has motor Shaft and attached to it is a pulley that 
transmits motion through the belt to the saw blade. 
 
4. Machine Construction 
4.1 Design Calculation 
4.1.1 The Belt 
Length of the belt is given as:                      

---------------------------- (4.1) (R.S. Khurmi and J.K Gupta, 2008,) 

[Driving pulley Diameter  

Driven Pulley Diameter ] 

Sheaves Centre (c):  

--------------------------- (4.2) (R.S. Khurmi and J.K Gupta, 

2008,) 

  L  

I. Tension in the belt: 

 ----------------------------------------------------------------- (4.3) 

Wrap angle in radian ( ) ---------------------------- (4.4a)  

------------------------------------ (4.4b) 

     

  

         

   

------------------------------------ (4.5)  

 

II. Power is given as:  

 ------------------------------------- (4.6) (R.S. Khurmi and J.K Gupta, 2008,) 

 (N=1000rpm) -------------------------- (4.7) 
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 The motor used is rated    

    

          

         

4.1.2 The Shaft 

Pulley: 

                 Volume of the pulley ( ) -------------------------------------------- (4.8) 

Volume of groove on the pulley ( )  ----------------------------------------- (4.9) 

        Net volume of the pulley ( ) ---------------------------------------- (4.10) 

                    Force by the pulley ( )   ------------------------------------   (4.11) 

    

 

4.1.3 The Saw blade: 

Weight of the blade:     

-------------------------------- (4.12)  

[   

,  ] 

     

I. Blade supports: 

Weight of the blade supports: 

-------------------------- (4.13) 

[  

 ] 

   

II. The Bolt: 

Weight of the bolt     

 ------------------------- (4.14)  

[     
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Total load on the shaft   

                                               

4.2. General Force Representation 

a. Vertical Consideration 

 

                                  9.69N                                                                                            2.38N 

 

 

 

               25mm 

                  50mm                                               210mm                                      30mm 

 

                                                                                                               

Diagram 1: Vertical Force Representation 

Take moment about point A 

  

  

4.2.1. Shear Force Calculation: 

The Shear force and the bending moments for vertical loading are summarized thus; 

Table 1: Shear Force and the Bending Moment for Vertical Load 

POINTS SHEAR FORCE BENDING MOMENTS 

1 2.38N ONm 

A 0.81N 0.0714Nm 

B -9.69N 0.2415Nm 

2 0N 0Nm 

   

Source: data analysis 

b. Horizontal Consideration 

Horizotal loading is produced due to the pull (tension) of the belt on the pulley against the shaft 

and force against the cutting surface (Centrifugal Force). 

Total tension on the Shaft  

Cutting force = Centrifugal Force ----------- (4.15) 
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                           110.4N                                                                               837.92MM 

 

               C                                                                                                      D 

                 25mm 

                    50mm                             210mm                                      30mm 

                                                                                                            

 

Diagram 2: Horizontal Force Representation 

Taking moment about  

  

Taking moment about  

  

 

4.2.2. Shear Force Calculation: 

The Shear Force and the Bending Moments for horizontal loading are summarized thus; 

Table 3: Shear Force and the Bending Moment for Horizontal Loading. 

POINTS SHEAR FORCE BENDING MOMENTS 

3 837.92N 0Nm 

D -106.58N 25.14Nm 

C -110.37N 2.76Nm 

4 0N 0Nm 

 

   

Source: data analysis 

Maximum Bending Moment:   

 ----------------------------- (4.16) 

Torsion Moment: 

 ------------------------ (4.17) 

Diameter of a rotating shaft is given as: 

 --------------------------- (4.18) 

  

4.3. Lift System 

Lift system is designed such that, it lifts the sliding table on which the electric motor and the saw 

blades are located. The system is made of assembly of the worm gears in mesh and the screw 
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jack. The specification of the gears and the screw jack are summarized below. The system 

enables the machine table to accommodate varieties of work piece in height via upwards 

movement of the sliding table. 

The system is hand wheel operated used where extremely high capacity is required or a need for a 

very precise up/ down control and also has self-locking safety. (Dongguan Nosen Mechanical and 

Electrical Equipment co., Ltd, Houjie Town, China. http//www.screwjack.com.on) 

 

5. Performance Test 

Major preventive maintenances were done on the machine such as; cleaning and lubrication of the 

all transmission parts. The machine was set into motion via non-selective Electric motor that 

transmit motion to the transmission belt and finally to the saw blade through the saw blade shaft. 

The performance result on the blank rubber tree wood is enumerated below; 

 

Table 4: Performance Test of the Machine 

S/N SAMPLE (BLANKWOOD)                              FINAL PRODUCT 

 

1 

                    

                    A 
RSKD-Rough Sawn kiln Dried Wood, 150mm width, 

2400mm length, and thickness range from 25-75mm. 

 

2 

                     

                    B 
FJS4S-Finger Jointed Four Side Planed Sections, 30-

100mm width, 20-65mm thickness, length up to 

2400mm/depend on specification. 

 

3 

                     

                     C 
Other sizes on specific requirement. 

Source: data analysis 

 

5.1. Evaluation 

The performance evaluation table that compares the Slipping Machine with other existing circular 

Machine is shown below: 

 

Table 5: Evaluation of the Machine 

S/N MACHINE TYPE EVALUATION 

1 Table Circular Machine Used to cut straight-line oblong, cross and angular cuts as 

the most common circular sawing machine. 

2 Double-Format Circular Used for straight-line and parallel form cuts particularly of 
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Sawing Machine the sheet material in furniture construction. 

3 Slipping Circular Saw Used for straight-line, oblong, cross and angular cuts 

depend on the operators’ skills. 

Source: Chudoff, Martin. (1984) and data analysis 

 

.    

Fig. 1                             Fig.2                                       Fig. 3 

                          . 

                          

Fig. 4                                       Fig.5 

Source: Chudoff, Martin. (1984) and data analysis 

6.0. Conclusion 

The locally fabricated sliping machine for rubber wood processing has excellent mechanical 

performance with the efficiency upto . The value of design parameters corresponded with the 

actual demmensions of the machine; the length of the belt, the shaft diameter in respect to the 

total maximum load on it. 

Therefore, the machine is best fit its design purpose of cutting the rubber wood into specimens 

sizes for research studies.   
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