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Noble Cause , Unique Model

Design Build

Training, 

Research & 

Regulatory 

Services

Integration Services

Total Solution Partner to the Biotech World
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NOBLE CAUSE , UNIQUE MODEL

Design Build Solutions

Bioreactor systems

Fermentor systems

Process systems

CIP and SIP systems

Filtration systems

Bio-Kill systems

Sanitary Vessels

Crystallizers

Interconnection piping

Automation Solutions

•Plant Automation

•PLC Programming

•DCS Systems

•Automation Up 
gradation

Technology Services

• Process Design

• Process 
Optimization

• Contamination 
trouble shooting

• Process Validation

• Project 
Management

Research & 
Development

• Efficiency 
Improvement 
studies

• Glycosylation

• Perfusion with micro 
carriers

• Algae culture

• High cell density of 
VERO / CHO cell 
lines

Manpower Training

• Fermentation 
Technology

• Mammalian Cell 
Culture Technology

• Downstream 
Processing

• Sterilization & 
Filtration 
Technology

• Bioprocess 
Engineering

• Regulatory Aspects 
& Documentation

BiOZEEN Regulatory 
Services

• Filter Train 
Optimization Study 

• Compatibility Study

• Product based 
Integrity Study

• Bacterial Retention 
Study

• Protein & 
Preservative Binding 
Study

PEP-PROCESS, EQUIPMENT, PEOPLE
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BiOZEEN DESIGN & BUILD INFRASTRUCTURE

Integrated FAT centre

▪ State-of-the-art Quality Control Units

▪ Clean and Black utilities

▪ Boilers, Chillers, Compressors, WFI 

generators

▪ Campus spread across 4 Hectares

▪ Floor area of 35,000 Sq. ft 

▪ Executed Bioreactor/ Fermenter from 1L to 

10000L

▪ In-house facility for electro polishing

Manufacturing Workshop
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BiOZEEN Facility Layout
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BiOZEEN DESIGN & BUILD INFRASTRUCTURE

Manufacturing Workshop

▪ State-of-the-art New Manufacturing Centre located in Hardware Park, Bangalore, India

▪ Floor area of 50,000 Sq. ft

▪ Operational since June 2018
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Stainless Steel

Harry Brearley was in charge of the Brown-Firth Research Laboratory in Sheffield, 
England. 

The date was June 4, 1912

While the lab was investigating ways to eliminate rust in gun barrels, Mr. Brearley 

noticed that a discarded steel sample from an earlier test was not rusting while the 

other samples rusted.

Two months later, on August 20, 1912, stainless steel was cast for the first time
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Stainless Steel

Even though many people were involved  in finding Stainless Steel, records consider Mr. 

Brearley as the inventor of Stainless Steel !

(No work is done without documentation) 
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Types of Stainless Steel

Today, there  are 200 types of Stainless steels available.

As these 4 elements change,

• Type of stainless steel change

• Composition Changes

• Properties Changes
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Types of Stainless Steel

• Austenitic: High Chromium and Nickel content of the grades in this group

provide superior corrosion resistance and very good mechanical properties

( eg: 304, 304L,316, 316L)

• Super austenitic: A subgroup of austenitic stainless steels. Having elevated

levels of nickel, chromium, and molybdenum compared with standard

austenitic stainless steels. May have other additions (e.g., nitrogen and/or

copper) to increase strength and resistance to pitting corrosion and stress

corrosion cracking in the presence of chlorides. (eg: 904L(N08904), 6MO/254

SMO (S 31254), AL-6XN (N08367)

• Ferritic: A higher corrosion resistance than martensitic grades, but are mostly

inferior to the austenitic grades. These grades are straight Chromium steels with no

Nickel ( eg: 409, 405,430, 444)
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Types of Stainless Steel

• Martensitic: A group of stainless alloys made to be corrosion resistant and harden-

able (using heat treating). Chromium steels without nickel. Used where hardness,

strength, and wear resistance are required like filter holder support and cross flow

filter bars etc. ( eg: 410, 420,440A, 440C)

• Duplex : Duplex grades are a combination of austenitic and ferritic material. Twice as

strong as the austenitic and ferritic grades. Better toughness and ductility than the

ferritic grades, they do not reach the levels of the austenitic grades. Duplex grades

have a corrosion resistance very close to the austenitic grades such as 304 and 316.

Grade 2205 is the most widely used in the duplex class

• Precipitation hardening : Precipitation hardening stainless steel can be strengthened

and hardened by heat treatment. This offers the designer a unique combination of

fabric-ability, strength, ease of heat treatment, and corrosion resistance not found in

any other class of material. These grades include 17Cr-4Ni (17-4PH) and 15Cr-5Ni

(15-5PH)
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Types of Stainless Steel



2019  Biozeen, Bangalore Biotech Labs Pvt. Ltd. 18

Types of Stainless Steel
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Types of Stainless Steel
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Types of Stainless Steel
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Types of Stainless Steel
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Types of Stainless Steel
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Types of Stainless Steel – Product Contact

• Type 316:

• 18% chromium, 14% Nickel and added Molybdenum

• In combination increase its resistance to corrosion.

• In particular, molybdenum helps to control the pit type attack of corrosion.

• The “L” grades provide extra corrosion resistance after welding. (Carbon levels are

kept to .03%)

316L/304L

316/304
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Types of Stainless Steel – Product Contact Surface

• Type 316L (1.4435):

Slightly higher

• (17.0to19.0%) chromium,

• (12.5 to 13.5% Nickel) and

• (2.5 to 3.0%) Molybdenum.

• This grade stainless steel helps in control of delta control at the welding area.

• (outcome of the Basler Norm 2 that tried to reduce concerns of rouging)
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Select the Right Stainless Steel

How do we select the right one for our application?

• Corrosive environment : Atmospheric, water, concentration of particular chemicals, chloride 

content, presence of acid

• Temperature

• Strength Required

• Metal Joining Process Required

• Degree of Forming Required

• Product Form Required

• Surface Finish Required

• Cost

When in doubt, please share the process details & chemicals that come in contact to 

the manufacturer to check the compatibility.



Stainless Steel Welding



2019  Biozeen, Bangalore Biotech Labs Pvt. Ltd. 27

Stainless Steel Welding

For pressure vessels, tanks, piping and tubing systems where the process contact 

surface of the weld is to be used “As is”, 

• welding processes shall be limited to the inert-gas arc processes (such as gas 

tungsten-arc welding and plasma arc welding)

• the high energy beam processes (such as electron beam or laser beam welding), as 

defined in AWS A3.0
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Gas Tungsten Arc Welding

Joining of metal by placing an arc in between the metals

Shielding with an inert gas or mixture. 

With or without filler material

Manual or automatic (orbital welding)
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Weld Controlling 

S-Sulphur control in Steel

O-Oxygen control in Welding Gas

F-Ferrite control in Steel

T-Tungsten control in process
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Weld Controlling - Sulphur 

MM-5.2.1.1 Weld Ends. 

Weld ends that are to be automatically welded shall have a Sulphur content between 

0.005 wt. % and 0.017 wt. % 

This requirement applies to the austenitic stainless steels

This requirement does not apply to materials used in the construction of process 

components, only to the weld ends of process components in their final form.
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Weld Controlling - Sulphur 
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Weld Controlling - Oxygen 

Oxygen contamination during welding leads to Discoloration and corrosion!
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Weld Controlling - Oxygen 

Oxygen contamination during welding leads to Discoloration and corrosion!

Without Oxygen Monitoring With Oxygen Monitoring
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Weld Controlling – Delta ferrite 

Ferrite is a phase that may precipitate during solidification of austenitic stainless steel 

depending on the ratios of the alloying elements.

The presence of ferrite in austenitic stainless steel welds may reduce the corrosion 

resistance in some corrosive environments. 

However, a minimum ferrite level may be required to maintain specific properties of 

particular product forms (e.g., castings) or is deemed necessary to prevent hot cracking 

of heavy wall weldments (e.g., vessels made from plate).

The ferrite level of as-solidified austenitic stainless steel welds can be determined from

the WRC-1992 Constitution Diagram for Stainless Steel Weld Metals using 

• Chromium equivalent Cr (eq) p %Cr + %Mo + 0.7%Nb and

• Nickel equivalent Ni (eq) p%Ni + 35%C + 20%N + 0.25%Cu.

Measuring of ferrite in production welds shall be in accordance with AWS A4.2M:2006 

(ISO 8249:2006MOD).
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Weld Controlling - Deltaferrite

The WRC-1992 Diagram predicts ferrite in Ferrite Number (FN).

The WRC 1992 Diagram is preferred for “300” series stainless steels and for duplex 

stainless steels. It may not be applicable to compositions having greater than 1% Si
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Weld Controlling – Delta ferrite 

Ferrite in welds of austenitic stainless steels can be controlled by one or more of the 

following methods:

(a) Post weld solution annealing

(b) Use of weld filler with increased nickel content

(c) Increase of nickel equivalent by addition of  approximately 1–3 vol.% nitrogen to 

shielding gas

(d) Selection of heats of materials with high nickel to chromium ratios, such as the 

European steel grade

1.4435 (see Table MM-2.1-1) with a restricted Cr(eq) to Ni(eq) ratio 3 as per BN2
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Weld Controlling – Delta ferrite 

The Basler norm 2 (BN2) describes the special material requirements of 1.4435 

according to DIN 17440 with clearly narrowed analysis limits for the alloy components 

and defined ferrite content ( ferrite ).

Target delta ferrite is 3% at weld joint
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Weld Controlling – Delta Ferrite 

Ferritoscope
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Weld Controlling – Tungsten

Angle and profile of tungsten electrode is critical to maintain the weld bead width & 

profile
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Weld Controlling – Welder

• Skilled Welder

• Welding Procedure 

• Welder Qualification

• Weld Coupons before job
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Weld Controlling – Surface Treatment

• Passivation

• Electropolishing
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Weld Controlling – NDT

Radiography 

Dye Penetrant Testing

Borescope
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Weld Controlling – NDT
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Weld Controlling – NDT
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Weld Controlling – Documentation
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Weld Controlling – Documentation

Filler Rod Certificate
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Weld Controlling – Documentation

Argon Gas Certificate
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Weld Controlling – Documentation

Weld Isometric Diagram
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Weld Controlling – Documentation

Weld Log
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Weld Controlling – Documentation

Weld Printout



2019  Biozeen, Bangalore Biotech Labs Pvt. Ltd. 52

Weld Controlling – Documentation

Welder Qualification
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Weld Controlling – Documentation

Welder Qualification
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Weld Controlling – Documentation
Weld Coupon
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