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KILN GHRIN MATERIAL GRADE SELEGTION

Material grade selection guide for kiln chains — stainless, alloy, and heat-resistant grades by kiln temperature
zone and process requirements.

Selecting the correct material grade for kiln chains is critical for chain life and kiln efficiency. Material selection
depends on operating temperature, atmosphere, and position within the kiln.

1. Temperature Zone Classification

ZONE TEMPERATURE RANGE CHAIN POSITION

Cold / Feed end Up to 400°C (750°F) Feed section, chain entry
Warm / Preheat 400°C — 700°C (750°F — 1300°F) Mid-section preheating

Hot / Calcining 700°C — 950°C (1300°F — 1750°F) Central calcining zone

Very Hot / Burning 950°C — 1100°C (1750°F — 2000°F) Burning zone approach
Discharge / Clinker Up to 1200°C+ (2200°F+) Discharge end, clinker zone

2. Material Grades Available

CORROSION

GRADE MATERIAL TYPE MAX TEMP RESISTANCE TYPICAL APPLICATION
Standard Carbon AIST 1020 / 400°C / 750°F Low Cold zone, feed end

1035
Alloy Steel AISI 4140 / 550°C / 1000°F Medium Preheat zone

4340
Stainless 304 AISI 304 750°C / 1400°F High Warm zone, moderate temp
Stainless 316 AISI 316 800°C / 1470°F Very High Corrosive atmosphere, warm

zone
Stainless 309 AIST 309 950°C / 1750°F High Hot zone, calcining
Stainless 310 AISI 310 1050°C / High Very hot zone, burning
1920°F

Heat-Resistant HK-40 / HH 1100°C / High Discharge, clinker zone
Alloy 2000°F
Cast Heat- Grade 30 / 50 1200°C / Medium-High Extreme heat, clinker
Resistant 2200°F discharge
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3. Selection Criteria

Primary: Operating Temperature

Always select a material grade rated at least 50°C (90°F) above the maximum expected zone temperature to
account for temperature spikes and thermal cycling.

Secondary: Atmosphere

Oxidizing Standard carbon or alloy acceptable up to temperature limit
Reducing Stainless grade required — carbon steel degrades rapidly
Sulfur-bearing Stainless 316 minimum — sulfur attacks 304 grade

Chloride / Salt Stainless 316 or duplex grade required

Alkaline / Chlorine Consult Uniking engineering for specialty alloys

Tertiary: Mechanical Requirements

High load / heavy chain Alloy or cast grade for tensile strength
Long span between hangers Higher tensile grade to prevent sagging
Frequent thermal cycling Grade with low thermal expansion coefficient
Vibration / impact Forged grade for fatigue resistance

4. Common Kiln Applications

KILN TYPE TYPICAL MAX TEMP RECOMMENDED GRADE (HOT ZONE)
Cement — dry process 1100°C / 2000°F Stainless 310 or HK-40
Cement — wet process 1050°C / 1920°F Stainless 310
Lime — vertical 1100°C / 2000°F Stainless 310 or heat-resistant alloy
Lime — rotary 1050°C / 1920°F Stainless 309 or 310
Aggregate drying 800°C / 1470°F Stainless 304 or 309
Clay / brick 1000°C / 1830°F Stainless 309
Mining / ore roasting 950°C / 1750°F Stainless 309 or 310
IMPORTANT

Mixing material grades within the same kiln system is normal and recommended — use higher-grade
materials in hot zones and standard grades in cold zones to optimize cost. However, never downgrade a
grade below the zone temperature rating.
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5. Chain Life Expectancy

GRADE EXPECTED LIFE (HOT ZONE) EXPECTED LIFE (COLD ZONE)
Standard Carbon 3 — 6 months 12 — 24 months

Alloy Steel 6 — 12 months 24 — 36 months

Stainless 304/316 12 — 18 months 36 — 48 months

Stainless 309/310 18 — 30 months 48+ months
Heat-Resistant Alloy 24 — 36 months 60+ months

Uniting the strongest links

NEED KILN CHAIN ENGINEERING?
Uniking Canada provides complete kiln chain system design, material selection, and supply.

info@unikingcanada.com
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