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 7 POWERCELL® Load Cells

POWERCELL load cells can be distinguished from 

the other types of load cells because they can be 

described as active devices, as opposed to passive 

devices. Like digital load cells, POWERCELL load cells 

use a strain gauge and digital conversion, but each 

cell can fine-tune the weight information before the 

final signal leaves the cell. They are also able to trans-

mit additional information in addition to the weight 

reading, which allows the system to monitor its own 

health.

On most truck scales, the terminal is the only com-

ponent with data-processing capabilities. However, 

the reading on the terminal is only as good as the 

signals it gets from the load cells. POWERCELL load 

cell systems rely on the processing capabilities of both 

the load cells and the terminal, providing capabilities 

beyond what traditional scale systems can do. They 

include:

• Digital compensation

  Proprietary compensation algorithms are built into 

the microprocessors in each load cell. Each cell 

is individually programmed during manufacturing 

based on its own individual characteristics. Once 

the cells are in use, each cell constantly measures 

variables, such as temperature, loading history and 

loading time. The built-in algorithms then neutralize 

the effect of those factors on the weight reading. The 

results are highly consistent and accurate weight 

measurements, regardless of extreme or changing 

environmental conditions. That technology has con-

tributed to the success of POWERCELL load cells in 

the most extreme environments on Earth, from some 

of the hottest deserts to the cold of Antarctica.

• Self-monitoring 

 These systems constantly measure and log each 

load cell’s performance based on a set of metrics. 

That establishes a baseline of standard operation. If 

a load cell provides information that is inconsistent 

with its performance metrics, the system notifies the 

user, allowing a technician to further investigate.

• Simplified service and remote access 

 On-board diagnostics allow users and technicians 

to pinpoint service needs. That makes both routine 

maintenance and repair procedures much more 

efficient by eliminating the need to manually test 

numerous circuits. Some POWERCELL installations 

are connected to networks that allow them to be 

accessed securely by a remote technician. In the un-

likely event that a load cell needs to be replaced, the 

procedure is quick and simple.

Pros Cons

POWERCELL® Load Cells High initial cost

Very low failure rate Proprietary protocols

Numerous innovative features
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Special note:  

Who manufactures load cells?  Many vehicle scale 

manufacturers worldwide source their load cells from 

various third-party suppliers. Most will then rebrand the 

load cells as their own. Although there is nothing fun-

damentally wrong with this common practice, the load 

cell system is arguably the most important element of a 

vehicle scale. The capabilities and features of the load 

cell system will have a crucial impact on the total cost of 

ownership and the lifespan of the scale. Look for a scale 

company that understands the importance of load cell 

quality and offers a scale that will last.

METTLER TOLEDO is one of only a few vehicle scale 

manufacturers that designs, manufactures and distrib-

utes its own load cells. That has allowed the company to 

develop new technologies designed to enhance load cell 

performance and survive demanding applications. 

Video: Load Cell Manufacturing

See a video about how POWERCELL load 

cells are manufactured at 

 www.mt.com/PDXhowitsmade

• Breach detection

 POWERCELL load cells use a stainless-steel core, 

shielded by a stainless-steel enclosure that is fully 

laser welded for a hermetic (airtight) seal. Each load 

cell is equipped with sensory features that monitor 

the integrity of the enclosure. Should it be breached, 

a message is generated at the scale terminal noting 

the specific cell that is affected. The scale contin-

ues to operate normally until the load cell can be 

replaced at a scheduled time. Ensuring the integrity 

of the enclosure drastically helps eliminate “hidden” 

problems that eventually can cause unexpected 

scale failures.

• Cables and connections

 POWERCELL load cells use detachable cables with 

stainless-steel braided sheathing to protect them 

from physical damage. The cable connects to the 

load cell with a waterproof glass-to-metal seal 

(IP68/IP69k rated), but can still be disconnected 

without the use of any tools. That simplifies service 

and it means that if either load cell or cable should 

ever need to be removed or replaced, the procedure 

is quick and easy.

• Lightning protection 

 POWERCELL systems are equipped with the 

StrikeShield™ lightning protection system. In the 

event of a lightning strike, dangerous currents are 

redirected and the terminal safely reboots itself.

• No junction boxes 

 Junction boxes are the known cause of many truck 

scale problems. Modern POWERCELL systems 

utilize the CAN-BUS protocol, which has allowed 

them to eliminate junction boxes from the load- cell 

networks. This makes the scale more reliable and 

simplifies service procedures.

All of those advancements aim to make POWERCELL 

load cells as accurate and reliable as possible. For 

scale owners, the goal is that this performance will 

translate to lower operating costs and better profit-

ability.



54 ©2013 Mettler-Toledo AGMETTLER TOLEDO - Truck Scale Buying Guide

POWERCELL® Achievements

POWERCELL load cells have been at the forefront of de-

velopment and achievements in heavy-capacity weigh-

ing technology. Since the 1980s, the POWERCELL line 

has been a breakthrough technology and has been 

awarded many United States and international patents, 

including:

• First to convert analog signals to digital within the 

load cell (US Patent 4’815’547)

• First to perform digital compensation inside hermeti-

cally sealed load cells (US Patent 4’804’052)

• First to compensate for hysteresis (loading history)

 (US Patent 5’308’931)

• First to compensate for creep (loading duration)

 (US Patent 4’691’290)

• First to eliminate junction boxes (US Patent Pending)

• First anti-rotation feature on column compression 

load cells (US Patent 4’955’441)

• First load cells equipped with an enclosure breach 

detection system (US Patent 8’055’456)

• First to use predictive diagnostics

 (US Patent 6’576’849)

Compensation Algorithms

We mentioned digital compensation in a list of 

POWERCELL® features. Since being pioneered by 

METTLER TOLEDO, other manufacturers have tried to 

develop similar systems. However, there are notable 

differences between the systems.

• Where does digital compensation occur?

 Some load cell systems perform the compensa-

tion as a blanket adjustment to all load cell signals 

together, usually taking place in the junction-box 

circuitry. In contrast, METTLER TOLEDO’s systems 

perform compensation in each individual cell. This 

mitigates slight differences between the conditions 

at each load cell.

• How are the load cells compensated?

 Some manufacturers apply the same compensation 

coefficients in every load cell produced. The strain 

gauges in those load cells are precise circuits, but 

even tiny variations can affect their performance. Raw 

material variations and machining tolerances in the 

load cell core also create variances in their response 

to thermal changes. That is why METTLER TOLEDO 

applies a unique compensation to each individual 

load cell as they are manufactured. Through complex 

testing, METTLER TOLEDO adjusts the constants in 

the algorithms for each POWERCELL® load cell to 

control even small batch-specific variations.  

• What is compensated?

 METTLER TOLEDO’s current POWERCELL® compensa-

tion system adjusts for changes in temperature, load 

duration, and load history. If you are considering a 

load cell system that includes compensation features, 

find out which factors are being compensated.

Ask your scale supplier about the compensation 

features in the load-cell systems they offer. Those fea-

tures can make your scale more accurate throughout 

its entire life.

White paper: For more detailed information 

on digital compensation, download a white 

paper at  

 www.mt.com/POWERCELLcompensation
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The original POWERCELL load cell, POWERCELL MTX, and POWERCELL PDX
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There are two predominant geometries for load cell 

systems: Compression (vertical) and shear beam 

(horizontal).

Compression load cells (analog and digital) mea-

sure loading with strain gauges on vertical columns 

running through the center of the load cell. Typically, 

those load cells are used in a “rocker pin” design, al-

lowing the weighbridge a small amount of free move-

ment within the restrains of a checking system. That 

checking system can include shock-absorbing bum-

pers, adjustable bolts and check rods. When adjusted 

correctly, the system allows just enough movement 

that the weighbridge and load cells are self-centering. 

That prevents the scale from binding on the foundation 

or approaches. That design also limits the opportuni-

ties for physical wear to the components. The rocker 

pin design should also include anti-rotation features 

so that the load cells cannot rotate in their positions. 

 8 Load Cell Geometry

Shear beam and double-ended shear-beam (includ-

ing cantilever) load cells also use strain gauges, 

except they are mounted to a horizontal beam. Single-

ended shear beams are fixed on one end and linked 

to the weighbridge on the other. Double-ended shear 

beams are typically fixed or supported in the center 

and linked to the weighbridge on both ends. Either way, 

those beams typically are linked to a lower mounting 

point on the weighbridge, creating a suspension sys-

tem. There, the weighbridge is able to swing slightly in 

two or more directions. That system is designed to be 

self-centering, thanks to the gravitational pull down-

ward on the beam ends. However, the links between 

the beam ends and the scale structure should be regu-

larly inspected for signs of wear.
If a compression-style load cell has inadequate anti-rotation features, eventu-

ally the cable can wrap around the load cell and break.

For example, METTLER TOLEDO’s anti-rotation system includes a hexagonal 

shape in the load cell receivers that prevents the load cell from rotating.

Double-ended shear beam load cells are supported in 

the center and linked to the weighbridge on each end.


