
Carabiner Technology
Carabiners and links come in a huge 
variety of shapes, styles, strengths, 
quality and price. Selecting the right 
ones for evacuation, rescue and rope-
access rigging and training takes time 
and expertise. 

Materials

The two materials used for industrial-grade carabiners and 
links are steel and aluminum.

• Steel — When used for escape, rescue, rope-access rigging and training, steel carabiners 
and links are the standard. Steel melts at about 2500°F, which makes it good for evacuation 
and rescue rigging in fire emergencies. 

However, do not overestimate the ability of steel carabiners as safe connectors in fire 
because steel loses strength well before it melts, and there are no ropes capable of 
withstanding temperatures over 1000°F. Steel is hard, strong and relatively elastic which 
makes it resistant to cracking. 

Steel carabiners will quickly rust if exposed to fresh water or salt water. Stainless steel is not 
quite as strong but much more corrosion resistant. 

• Aluminum — The singular advantage of aluminum carabiners is weight. A good aluminum 
carabiner weighs about 80 grams, while a good steel carabiner weighs about 280 grams. 
That’s a difference of 200 grams per carabiner. At 454 grams per pound, the rough tradeoff 
is that for every two carabiners exchanged, the weight of a kit increases or decreases by a 
pound. A kit with six carabiners will weigh about 3 lbs more with steel carabiners than with 
aluminum. While that may not appear to be a lot on paper, it is significant when climbing a 
300 ft ladder. 

Aluminum carabiners are inappropriate for anchor rigging in fire situations because 
aluminum melts at 1220°F. (A “cool” fire is about 1500°F, while a hot fire can reach 
temperatures as high as 2500°F.) 

Aluminum is not as hard or as strong as steel, and is less elastic, which makes it more 
subject to cracking. Aluminum develops an extremely hard and rust-resistant skin of 
aluminum-oxide. Aluminum-oxide melts at 3600°F.

At DEUS Rescue, we use aluminum carabiners as “personal” carabiners and for situations where 
weight is an issue. We use steel carabiners as “shared” carabiners, and in situations where weight is 
not critical. “Personal” means the carabiner is signed-out to one and only one individual who will care 
for it as his own. “Shared” means used and re-used by many different people.
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Gate closures on rescue carabiners include pin-lock (a) or a key-lock (b). The gate on the carabiner at left 
(a) is auto-lock, while the right carabiner (b) utilizes a triple-lock gate locking mechanism. The far right 
carabiner (c) illustrates a screw-lock carabiner, which DEUS Rescue does not offer. 

Carabiner Design
There are many types of carabiners suited for many different purposes. Most of the exotic types are 
reserved for mountaineering. The types of carabiners suitable for evacuation, rescue and rope-access 
rigging include these design considerations:

• Gate closure mechanism. Some carabiners use a “pin-lock” gate closure, sometimes 
referred to as a “pin and notch” closure. The pin-lock  carabiner uses a pin-and-hook to 
complete the carabiner loop. The pin hooks into a small notch, which requires the pin or 
hook to break for the closure to fail. The pin-lock is effective, but can easily snag on 
equipment, rope, webbing or clothing. 

Other carabiners use a “key-lock” gate closure that is smooth – no notch – and does not 
catch on anything. The key-lock uses an expanded metal nose that fits into a slot to 
complete the carabiner loop and requires the metal in the nose to extrude through the slot 
for the closure to fail. In our opinion, key-lock is superior to pin-lock.

• Gate locking mechanism. All carabiners used in evacuation, rescue and rope-access work 
should be locking carabiners. Screw-lock has been the standard, but is being replaced by 
auto-lock and triple-lock. There are two problems with screw-lock carabiners: 

1. If the operator does not remember to manually screw the gate into the locked 
position, it is not locked at all.

2. In vibration caused by wind or machinery, the screw-lock gate can come open. 

For these reasons, DEUS does not advise use of or sell screw-lock carabiners. Auto-lock 
carabiners have a spring-loaded locking mechanism on the gate that must be manually 
twisted and held open to open the gate on the carabiner. Triple-lock carabiners add one 
more manual motion (a pull or push) to an auto-lock carabiner so that three manual 
motions are required to open the gate.

• Shape. The three carabiner shapes used for evacuation, rescue and rope-access are “D”, 
“pear” and “oval.” 
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- “D” is the strongest because the load runs both parallel to and adjacent to the spine 
(main axis) of the carabiner. 

- “Pear” is convenient for many rigging tasks because the long bottom bar of the pear 
accommodates several simultaneous attachments. 

- “Oval” is convenient for specific rigging tasks that require a piece of attached 
equipment to run easily around the perimeter of the carabiner without binding.

Carabiner Properties

The properties of a carabiner (besides “material” and “design”) determine the suitability to specific 
tasks and compatibility with other equipment.

• Main axis strength. The strength of a carabiner along its main axis (spine) will always be 
labeled on the carabiner. The rated strength assumes that the gate is closed and locked. 

• Gate strength. The gate strength of a carabiner determine its ability to withstand “cross-
loading.” Cross-loading is when a load is perpendicular and in direct contact with the gate 
on a carabiner. Cross-loading is always to be avoided regardless of the strength of the 
carabiner.

• Gate-opening dimension. The gate-opening dimension determines the maximum size 
hardware that can fit through the gate on a carabiner.

• Size. Carabiners come in a variety of sizes. If they are too small they will not fit a lot of 
equipment. If they are too large, you carry unnecessary weight and bulk. DEUS-approved 
carabiners are big enough to fit all of the gear you can expect to use in an evacuation, 
rescue or rope-access rigging and specifically tested to fit with DEUS equipment, but not so 
big that they get heavy and bulky.

• Certification. There are three main certification standards for industrial carabiners: NFPA, 
ANSI and CE. All are good, but not identical. 

- CE and ANSI require a minimum main axis strength of 22 kN (4,946 lbs). 

- The NFPA 1983 (06-ED) standard has two classifications for carabiners. The “L” 
classification requires an MBS of 22 kN; the “G” classification requires an MBS of 45 kN 
(10,116 lbs).
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