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ABSTRACT 
In most of the industries using heat treatment process, due to this various risks occurs & sometime it may cause a heavy accident. 
To avoid these accidents, risk assessment to be carried out. The purpose of risk assessment in heat treatment is to identify physical, 
chemical, biological and environmental hazards. Risk assessment is one of the tools used to find out hazards in every process. From 
this hazard identification will be carried out systematically and action plan will be carried out for hazards which we identified. 
Risk assessment will be carried out for every task in the process. Risk matrix used to denote the risk level which is assigned to 
each hazard for identifying required corrective action to minimize the risk or eliminate the Hazard. 
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INTRODUCTION 

 

Manufacturing industry is one of the growing industry in an India and all over the world. These industries 

have involved various hazardous operation such as grinding, turning, etc. To harden the material, we use heat 

treatment furnace in this we have various process. Heat treatment is one of the common hazardous process which 

is being used in industries for last several decades. It has many minor and major hazard which may lead to the 

accidents. Every accident whether it is minor or major has effect on economy of industry due to loss of time 

(productive hours), men power, medication, compensation to victims. For avoiding these accident, it is important 

to eliminate or reduce the risk up to tolerable limit by taking preventive and control measures. In order of this risk 

assessment method plays significant role. The purpose of risk assessment to identify potential hazard and risk 

associated in the working area in order to keep workplace safe. For this purpose, we have given countermeasures 

for each risk so as to avoid near miss and accidents. We have also rated or scored risk so that we can categorized 

risk. 

 

Methodology 

This risk assessment method is careful examination which helps to find out the all potential hazard concern 

with work area so one can check whether countermeasures have been taken or not to avoid any unwanted event 

agronomical hazard.  

This analysis includes six step: 

1. Select job.  

2. Brake the job into task. 
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3. Describe risk. 

4. Rating or score the risk (Before giving countermeasures).

5. Describe giving countermeasures. 

6. Rating or score the risk again (After giving countermeasures). 

 

In this method firstly risk is identified in work area than it is categorized before giving countermeasure and 

after giving countermeasure risk is again categorized (scored or rated). 

Which shows the difference between before and after risk rating. It also shows that the risk has been 

minimized up to what level. This analysis generate data which can use for comparatively analysis. Risk matrix 

can be developed to separate risk event into risk class. 

 
RISK MATRIX 

  Consequences (C) - (how severely could it hurt someone) 

Probability (P) –  Extreme (5) Major (4) Moderate (3) Minor (2) Insignificant (1) 

(likelihood of an 
injury/damage 

occurring) 

(death, permanent 

disablement, 

serious bodily 
injury) 

(hospital stay 

/ surgery / 

Lost Time 
>20 days) 

(medical 
treatment, with or 

without lost time) 

(First Aid 
injury 

/medium loss) 

(no injury, low loss) 

Very Likely (5) – (is 

expected to occur often) 
VH-25 VH-20 H-15 M-10 L-5 

Likely  (4)– (could 

happen occasionally) 
VH-20 H-16 M-12 M-8 L-4 

Possible (3) – 
(foreseeable at some 

time) 

H-15 M-12 M-9 L-6 L-3 

Unlikely  (2)– (possible 

but not likely) 
M-10 M-8 L-6 L-4 L-2 

Rare (1) – (highly 
improbable, not 

foreseeable) 

L-5 L-4 L-3 L-2 L-1 

ACTION PLAN 

Risk Score Action 

>19 

Serious consideration should be given to discontinuing this task or action until additional controls are implemented.   

Immediate interim controls such as PPE should be implemented prior to resuming work.  Long term planning for 
reducing this risk should begin immediately and be implemented within 30 days. 

>14 

Work should begin immediately to reduce the risk. Short term implementation of controls such as PPE should be 

utilized until long term risk reduction measures can be implemented.  Long term planning for reducing this risk 

should begin immediately and be implemented within 30- 60 days.  Prevention or discontinuing this activity should 
be strongly considered.  

>7 

Short term implementation of controls such as PPE should be utilized until long term risk reduction measures can 

be implemented.  Short-term risk reduction should be implemented within 30 days.  Long term plans should be 

developed and implemented within the 1 year. 

<7 

No further preventative action is necessary, but consideration should be given to cost-effective solutions, or 

improvements that impose minimal or no additional cost burden.  Implementation of best practices within 2-3 years 

is encouraged to further reduce risk.  Systems should be in place to verify that existing controls continue to function 

as designed. 

 

Process Despriction: 

PIT Type Gas Carburizing Furnace: 

Vertical pit type furnace is provided with a removable (closed bottom) retort assembly designed for carrying 

out following heat treatment under protective atmosphere up to temperature of 950 deg C. Gas Carburizing is 

done by using Methanol along with LPG or Acetone to generate “In situ” carburizing atmosphere. Pit type furnace 

is used for heating the charge. For complete hardening treatment, the charge is taken to different place for 

quenching. There are different safety features provided with Pit type gas carburizing furnace. The temperature 

controllers are provided for maintain the temperature inside pit furnace. A limit switch is provided to cut off the 
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supply to the furnace heating as well as close the solenoid valve in the atmosphere line as soon as cover is lifted 

up. The furnace heating load is electrically interlocked with Gas recirculation fan motor, so that heating can be 

switched on only when fan is ON. 

 

Sealed Quench Furnace: 

The materials are received at the Heat Treatment shops. Then it is segregated according to the heat treatment 

cycle and process details. Materials to be heated are then loaded on mobile material charging system. Atmosphere 

feed system consist of feeding methanol as a carrier liquid, LPG as enriching gas and nitrogen as safety gas 

required to be fed during cooling below 750 deg C and for safety during methanol/power failure. The sealed 

quench furnace system establishes two actions. The sealed quenched furnace has two compartments. The two 

compartments work simultaneously at the same time. The two chambers are separated by a gate. One compartment 

is used to heat the charge and other is used for quenching the heat treated material in the lube oil tank. Heating of 

the charge is established by the electrical coil. Methanol is introduced in the heating compartment at 760 C. 

Nitrogen is introduced in the compartment for more than 2-3 hours at a pressure of 2.8 bar g. The pilot burners 

are always ON throughout the process. The parameter is automatically controlled by setting the time for the 

heating and quenching cycle in the Control system located near the furnace. After the specified timing for the 

heating process, the heat treated charge moves to the second compartment for the quenching process. The treated 

material is then quenched in the lube oil tank located below the furnace. The lube oil tank is governed by the level 

and temperature sensor. The quenching process cannot start if the level in the tank is not according to the specified 

level in the tank. The quenched material is then unloaded by opening the front gate. The escaping gas is burnt 

using the pilot burners thus making it safe. Sealed quench Furnace system has different safety interlocks. There 

are different alarms for the system. Any deviation from the specified parameter, an alarm signal is generated and 

operator intervention is needed. The finished product is then sent for the metallurgical analysis. 

 

process Flow: 
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Risk Assessment Work Sheet: 

S.NO Location Activity  

Sub- 
activity  

(Steps to 

Complete 
the Task) 

Potential 

Hazards 

(What can 
cause harm 

to you or 

others 
while 

performing 

the step?) 

Safe Practices or 

Controls  

(What method is 
currently in place to keep 

the hazard from hurting 

you or others?) 

INITIAL Risk 

Adtl 

Action 

Req? 

NEW 

CONTROL 

MEASURES 

P C 
P x 

C 

Precautions to 

Eliminate, 

 Reduce or 
Control Risk 

            0 0 0 No/yes   

            0 0 0 No/yes   

            0 0 0 No/yes   

            0 0 0 No/yes   

            0 0 0 No/yes   

            0 0 0 No/yes   

            0 0 0 No/yes   

 

RESULT AND DISCUTION 

  

After risk calculation it is categorized and according to risk level counter measures are given to minimize 

risk/eliminate risk or reduce it to tolerable limit. 

 

Conclusion: 

The use of risk assessment methodologies contributes to prevent and control undesired event (near miss/ 

accident). It also helps to keep work place safe. Potential hazards associated to heat treatment furnace and its 

working area have been identified and proper control measures have been recommended by preparing risk 

assessment worksheet, Risk Rating is also calculated for each work as per hazards identified and listed in risk 

assessment worksheet. which helps to understand whether risk is high or it has been reduced to tolerable limit. 

Risk matrix have also been formed to categories risk. 
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